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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 #*** shows the WO rd which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] It has the coordinate input unit which detects the coordinate on the screen concerned of the 
display which displays an image, and two or more locations to which it pointed on the screen of this 
display. In the information input/output system which displays said display based on the coordinate 
detected with said coordinate input unit When it detects pointing to two or more locations in said screen 
top with the storage which registers the actuation image beforehand, and said coordinate input unit 
Information input/output system characterized by having an actuation image display means to display 
the actuation image registered into said storage on the predetermined location on said screen. 
[Claim 2] the time check which clocks the time amount of a between the time of pointing to said two or 
more locations, respectively — a means and the 1st comparison means which judges whether it is below 
the predetermined time to which this clocked time amount is set beforehand — having — said actuation 
image-display means — said time check ™ the information input/output system according to claim 1 
characterized by what said actuation image is displayed for on condition that time amount is below said 
predetermined time. 

[Claim 3] Said actuation image-display means is information input/output system according to claim 1 
or 2 with which it is characterized by what it has a ranging means calculate the distance between the 
coordinates which pointed to said two or more locations, respectively, and the 2nd comparison means 
which judges whether it is below the predetermined distance to which this calculated distance is set 
beforehand, and said actuation image is displayed for on condition that said operation distance is below 
said predetermined distance. 

[Claim 4] It is information input/output system given in one 1 of claims 1-3 which said storage is 
registered about said class at least among the display positions in said display on the basis of at least one 
of the class of the actuation image registered, its number, and said the two or more coordinates, and are 
characterized by what said actuation image display means displays said actuation image for according to 
the contents of registration of said storage. 

[Claim 5] It is the information input/output system according to claim 4 characterized by having an 
updating means to update the contents of registration of said storage from the contents of a reception 
beam concerned when the reception injury of this input is carried out, a reception means to receive the 
input of the contents of registration to said storage, and. 

[Claim 6] It is the information input/output system according to claim 1 characterized by to have an 
actuation means receive and perform predetermined actuation according to detection distance and a 
direction concerned when there is said detection by said migration detection means, where a migration 
detection means point and detect the distance and the direction of migration of a location and said 
actuation image on said screen are displayed. 

[Claim 7] Said actuation image display means is information input/output system according to claim 6 
characterized by what is been what changes the display position on said screen of said actuation image 
according to detection distance and a direction concerned when there is detection by said migration 
detection means, where said actuation image is displayed. 
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[Claim 8] It is the information input/output system according to claim 1 characterized by to have an 
enlarging-or-contracting means responds in detection distance and a direction concerned, and expand or 
reduce the magnitude on said screen of said actuation image when there is said detection by a migration 
detection means point and detect the distance and the direction of migration of a location and said 
migration detection means on said screen. 

[Claim 9] When it detects pointing to two or more locations in said screen top with said coordinate input 
unit A door display means to display a door on the predetermined location on said screen, and a 
migration detection means to point on said screen and to detect the distance and the direction of 
migration of a location, Where said door is displayed, when there is detection of said migration It has a 
door modification means to change the display position on said screen of said door according to 
detection distance and a direction concerned. Said actuation image display means Information 
input/output system according to claim 1 which is what displays that said actuation image appears 
gradually according to migration of the door concerned from under said door by which said display 
position was changed. 

[Claim 10] Said actuation image is information input/output system given in one 1 of claims 1-9 
characterized by what is been an icon, a dial, a slider bar, or a pallet. 

[Claim 11] It is information input/output system given in one 1 of claims 1-10 to which said storage has 
registered two or more kinds of said actuation images, and said actuation image-display means is 
indicated said actuation image by said thing [ carrying out by choosing more than one from the actuation 
images of a class ], corresponding [ of said location to which it pointed / concerned ] to the number and 
whether it pointed out and the example was performed to coincidence, or it was carried out one by one. 
[Claim 12] It has the coordinate input unit which detects the coordinate on the screen concerned of the 
display which displays an image, and two or more locations to which it pointed on the screen of this 
display. In the program to the computer which makes a computer perform controlling information 
input/output system which displays said display based on the coordinate detected with said coordinate 
input unit which can be read It is the program characterized by making a computer perform actuation 
image display processing which displays the actuation image beforehand registered into storage on the 
predetermined location on said screen when it detects pointing to two or more locations in said screen 
top with said coordinate input unit. 

[Claim 13] the time check which clocks the time amount of a between the time of pointing to said two or 
more locations, respectively — processing and the 1st comparison processing which judges whether it is 
below the predetermined time to which this clocked time amount is set beforehand perform to a 
computer -- making — said actuation image-display processing — said time check — the program 
according to claim 12 characterized by what said actuation image displays for on condition that time 
amount is below said predetermined time. 

[Claim 14] Said actuation image-display processing is the program according to claim 12 or 13 to which 
it is characterized by what make a computer perform the ranging processing which calculates the 
distance between the coordinates which pointed to said two or more locations, respectively, and the 2nd 
comparison processing which judges whether it is below the predetermined distance to which this 
calculated distance is set beforehand, and said actuation image displays for on condition that said 
operation distance is below said predetermined distance. 

[Claim 15] Said actuation image display processing is a program given in one 1 of claims 12-14 
characterized by what said actuation image is displayed for according to the contents of registration of 
said storage registered about said class at least among the display positions in said display on the basis 
of at least one of the class of the actuation image registered, its number, and said the two or more 
coordinates. 

[Claim 16] It is the program according to claim 15 characterized by making a computer perform the 
update process which updates the contents of registration of said storage from the contents of a reception 
beam concerned when the reception injury of this input is carried out with the reception processing 
which receives the input of the contents of registration to said storage. 

[Claim 17] It is the program according to claim 12 which carries out [ making a computer perform the 
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actuation processing which receives and performs predetermined actuation according to detection 
distance and a direction concerned, when there is said detection by said migration detection means, 
where said actuation image is displayed as migration detection processing injwhich point on said screen 
and the distance and the direction of migration of a location are detected, and ] as the description. 
[Claim 18] Said actuation image display processing is a program according to claim 17 characterized by 
what is been what changes the display position on said screen of said actuation image according to 
detection distance and a direction concerned when there is detection by said migration detection means, 
where said actuation image is displayed. 

[Claim 19] It is the program according to claim 12 which carries out [ making a computer perform the 
enlarging-or~contracting processing which responds in detection distance and a direction concerned, and 
expands or reduces the magnitude on said screen of said actuation image when there is said detection by 
the migration detection processing injwhich point and the distance and the direction of migration of a 
location are detected and said migration detection processing on said screen, and ] as the description. 
[Claim 20] When it detects pointing to two or more locations in said screen top with said coordinate 
input unit Door display processing which displays a door on the predetermined location on said screen, 
and migration detection processing in which point on said screen and the distance and the direction of 
migration of a location are detected, Where said door is displayed, when there is detection of said 
migration A computer is made to perform door modification processing in which the display position on 
said screen of said door is changed according to detection distance and a direction concerned. Said 
actuation image display processing The program according to claim 12 which is what displays that said 
actuation image appears gradually according to migration of the door concerned from under said door by 
which said display position was changed. 

[Claim 21] Said actuation image display processing is a program given in one 1 of claims 12-20 
characterized by what an icon, a dial, a slider bar, or a pallet is displayed for as said actuation image. 
[Claim 22] Said actuation image display processing is a program given in one 1 of claims 12-21 
characterized by choosing the display of said actuation image from the actuation images registered into 
said storage two or more kinds, and performing it, corresponding [ of said location to which it pointed / 
concerned ] to the number and whether it pointed out and the example was performed to coincidence, or 
it was carried out one by one. 

[Claim 23] The storage characterized by having memorized the program of a publication to one 1 of 
claims 12-22. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to information input/output system and a program. 
[0002] 

[Description of the Prior Art] It has the indicating equipment for displaying an alphabetic character and 
an image in recent years, the coordinate input unit which arranged the information input screen (touch 
panel side) in the front face of an indicating equipment, and the control unit which performs the display 
control of an indicating equipment based on the input from a coordinate input unit, and the information 
input/output system which constituted the screen and the write-in field of an electronic blackboard using 
the indicating equipment and the coordinate input unit is offered. 

[0003] for example, made in Smart Technologies (SMART Technologies Inc.) is smart - 2000 is in the 
condition which projected the image of an alphabetic character, a picture, a graphic form, and a graphic 
on the panel using the liquid crystal projector connected to the computer, and performs processing which 
downloads the information on handwritten to a computer using the coordinate input unit (write-in field) 
arranged in the front face of the plane of projection (screen) of a panel. And handwritten information 
and image information are compounded within a computer, and it enables it to express as real time 
through a liquid crystal projector again. 

[0004] Since the image inputted using the coordinate input unit can be displayed in piles as an overwrite 
image to the image on the screen currently displayed with the display, at a meeting, a presentation, 
schools, etc., it is already used widely, and the use effectiveness is highly estimated by such information 
input/output system. Moreover, it is used also as a teleconference by including communication facility, 
such as voice and an image, in such information input/output system, and connecting between remote 
places by the communication line. 

[0005] Moreover, the technique of various methods is proposed as a coordinate input unit used for such 
information input/output system. That is, the optical thing besides [ which has a physical field like a 
touch panel side as this coordinate input device ] a method is proposed (for example, refer to JP,1 1- 
110116,A). 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, when operating various applications etc. on that 
screen using the above information input/output system, it is possible to carry out by displaying a tool 
bar on a screen, and carrying out by pointing to the icon on this tool bar by directions members, such as 
a finger and a pen, or operating remote control of dedication. When pointing to an icon by the directions 
member, a coordinate input unit detects the coordinate of the location to which the directions member 
concerned points, and it judges to which icon it is pointing. 

[0007] The display used with information input/output system However, 40 inches, If the thing of the 
big screen of 50 inches is assumed and it is going to point to the icon of the tool bar on a screen (usually 
displayed on the upper and lower sides of a screen, or an edge on either side) by the directions member 
Compromise to the location where the desired icon is displayed, or [ lengthening the limbs greatly one 
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by one, in order that a user may operate an icon ] Or it is necessary to start specially, whenever it clicks 
on an icon, in sitting on a chair and operating it, and there is fault that actuation is very complicated. 
[0008] Moreover, in operating [ since it cannot be operated on the screen of information input/output 
system when operating it with remote control of dedication as mentioned above, while looking at a 
screen, or ] it, explaining, there is fault that actuation is very complicated too. 
[0009] The purpose of this invention is making it possible to operate an icon on a screen at hand 
immediately, and raising operability. 

[0010] Another purpose of this invention is enabling it for the actuation performed by pointing to one on 
a screen to distinguish easily, when raising this operability. 

[001 1] Another purpose of this invention is enabling it to distinguish easily the case where it points to 
two or more [ on a screen ], without aiming at the display of an icon, when raising the aforementioned 
operability. 

[0012] Another purpose of this invention is enabling it to display an icon in the class, number, or display 
position which is registered beforehand in the aforementioned case. 

[0013] Another purpose of this invention is raising operability further, as a user's can register with a 
request about the detail of the icon which is displayed in the aforementioned case. 
[0014] Another purpose of this invention is that point on a screen and a user enables it to perform 
predetermined actuation by migration of a location. 

[0015] Another purpose of this invention is enabling it to display that it pointed on the screen and the 
actuation image was operated according to migration of a location. 

[0016] Another purpose of this invention is making an actuation image easy to expand, to reduce to 
desired size easily, and to operate it. 

[0017] Another purpose of this invention is displaying various kinds of actuation images alternatively by 

the difference in how on a screen pointing. 

[0018] 

[Means for Solving the Problem] Invention according to claim 1 is equipped with the coordinate input 
unit which detects the coordinate on the screen concerned of the display which displays an image, and 
two or more locations to which it pointed on the screen of this display. In the information input/output 
system which displays said display based on the coordinate detected with said coordinate input unit 
When it detects pointing to two or more locations in said screen top with the storage which registers the 
actuation image beforehand, and said coordinate input unit It is the information input/output system 
characterized by having an actuation image display means to display the actuation image registered into 
the predetermined location on said screen. 

[0019] In this specification, it is the graphic form displayed on a screen, and by performing 
predetermined actuation with a finger etc. to that graphic form, an actuation image receives that a user 
performs various actuation to information input/output system, and are an icon, a dial, a slider bar, a 
pallet, etc. 

[0020] Therefore, by easy actuation which points to two or more [ on a screen ] with the finger of one 
hand etc., since a required actuation image can be displayed near the location to which it pointed etc., an 
actuation image can be immediately operated on a screen at hand, and operability can be raised. And 
since there is no display of an actuation image in pointing to one on a screen, it is easily distinguishable 
from the actuation performed by pointing to one place. 

[0021] the time check which clocks the time amount of a between the time of invention according to 
claim 2 pointing to said two or more locations in invention according to claim 1, respectively — a means 
and the 1st comparison means which judges whether it is below the predetermined time to which this 
clocked time amount is set beforehand — having — said actuation image-display means — said time 
check — it is characterized by what said actuation image displays for on condition that time amount is 
below said predetermined time. 

[0022] Therefore, since an actuation image is not displayed when a certain amount of time interval is 
opened and it points one by one to two or more [ on a screen ], the case where it points to two or more 
[ on a screen ], without aiming at the display of an actuation image is easily distinguishable. 


http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejje 


11/6/2007 


JP,2003-173237,A [DETAILED DESCRIPTION] 


Page 3 of 25 


[0023] A ranging means by which invention according to claim 3 calculates the distance between the 
coordinates which pointed to said two or more locations, respectively in invention according to claim 1 
or 2, It has the 2nd comparison means which judges whether it is below the predetermined distance to 
which this calculated distance is set beforehand, and said actuation image display means is characterized 
by what said actuation image is displayed for on condition that said operation distance is said below 
predetermined distance. 

[0024] Therefore, since an actuation image is not displayed when a certain amount of distance spacing is 
opened and it points to two or more [ on a screen ], the case where it points to two or more [ on a 
screen ], without aiming at the display of an actuation image is easily distinguishable. 
[0025] Invention according to claim 4 is set to invention given in one 1 of claims 1-3. Said storage It is 
registered about said class at least among the display positions in said display on the basis of at least one 
of the class of the actuation image registered, its number, and said the two or more coordinates. Said 
actuation image display means is characterized by what said actuation image is displayed for according 
to the contents of registration of said storage. 

[0026] Therefore, an actuation image can be displayed in the class, number, or display position 
registered beforehand. 

[0027] In invention according to claim 4, invention according to claim 5 is characterized by having an 
updating means to update the contents of registration of said storage from the contents of a reception 
beam concerned, when the reception injury of this input is carried out, a reception means to receive the 
input of the contents of registration to said storage, and. 

[0028] Therefore, since it can register with a request of a user about the detail of the actuation image to 
display, operability can be raised further. 

[0029] Invention according to claim 6 carries out having an actuation means receive and perform 
predetermined actuation according to detection distance and a direction concerned as the description in 
invention according to claim 1, when there is said detection by said migration detection means, where a 
migration detection means point and detect the distance and the direction of migration of a location and 
said actuation image on said screen are displayed. 

[0030] Therefore, it points on a screen and a user can perform predetermined actuation by migration of a 
location. 

[0031] In invention according to claim 6, invention according to claim 7 is characterized by what the 
display position on said screen of said actuation image is changed for according to detection distance 
and a direction concerned, when said actuation image display means has detection by said migration 
detection means, where said actuation image is displayed. 

[0032] Therefore, it can be made to display that it pointed on the screen and the actuation image was 
operated according to migration of a location. 

[0033] Invention according to claim 8 is characterized by to have an enlarging-or-contracting means 
responds in detection distance and a direction concerned, and expand or reduce the magnitude on said 
screen of said actuation image in invention according to claim I, when there is said detection by a 
migration detection means point and detect the distance and the direction of migration of a location and 
said migration detection means on said screen. 

[0034] Therefore, an actuation image can be made easy to expand, to reduce to desired size easily, and 
to operate it. 

[0035] When it detects pointing to two or more locations in said screen top with said coordinate input 
unit in invention according to claim 1, invention according to claim 9 A door display means to display a 
door on the predetermined location on said screen, and a migration detection means to point on said 
screen and to detect the distance and the direction of migration of a location, Where said door is 
displayed, when there is detection of said migration Having a door modification means to change the 
display position on said screen of said door according to detection distance and a direction concerned, 
said actuation image display means displays that said actuation image appears gradually according to 
migration of the door concerned from under said door by which said display position was changed. 
[0036] Therefore, it is suitable when it points to two or more locations in a screen top, and displaying an 
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actuation image not to not much show immediately, since an actuation image can be displayed from 
under the door which moves gradually if the location to which did not display an actuation image but it 
pointed is moved. 

[0037] Invention according to claim 10 is characterized by what said actuation image is an icon, a dial, a 
slider bar, or a pallet in invention given in one 1 of claims 1-9. 

[0038] Therefore, an icon, a dial, a slider bar, or a pallet can be used as an actuation image. 
[0039] Invention according to claim 11 is set to invention given in one 1 of claims 1-10. Said storage 
Having registered two or more kinds of said actuation images, said actuation image display means is 
indicated said actuation image by said thing [ carrying out by choosing more than one from the actuation 
images of a class ], corresponding [ of said location to which it pointed / concerned ] to the number and 
whether it pointed out and the example was performed to coincidence, or it was carried out one by one. 
[0040] Therefore, various kinds of actuation images can be alternatively displayed by the difference in 
how on a screen to point. 

[0041] Invention according to claim 12 is equipped with the coordinate input unit which detects the 
coordinate on the screen concerned of the display which displays an image, and two or more locations to 
which it pointed on the screen of this display. In the program to the computer which makes a computer 
perform controlling information input/output system which displays said display based on the coordinate 
detected with said coordinate input unit which can be read When it detects pointing to two or more 
locations in said screen top with said coordinate input unit, it is the program characterized by making a 
computer perform actuation image display processing which displays the actuation image beforehand 
registered into storage on the predetermined location on said screen. 

[0042] Therefore, by easy actuation which points to two or more [ on a screen ] with the finger of one 
hand etc., since a required actuation image can be displayed near the location to which it pointed etc., an 
actuation image can be immediately operated on a screen at hand, and operability can be raised. And 
since there is no display of an actuation image in pointing to one on a screen, it is easily distinguishable 
from the actuation performed by pointing to one place. 

[0043] the time check which clocks the time amount of a between the time of invention according to 
claim 13 pointing to said two or more locations in invention according to claim 12, respectively — with 
processing 1st comparison processing which judges whether it is below the predetermined time to which 
this clocked time amount is set beforehand is performed to a computer — making - said actuation image 
display processing — said time check — it is characterized by what said actuation image is displayed for 
on condition that time amount is said below predetermined time. 

[0044] Therefore, since an actuation image is not displayed when a certain amount of time interval is 
opened and it points one by one to two or more [ on a screen ], the case where it points to two or more 
[ on a screen ], without aiming at the display of an actuation image is easily distinguishable. 
[0045] Invention according to claim 14 is set to invention according to claim 12 or 13. The ranging 
processing which calculates the distance between the coordinates which pointed to said two or more 
locations, respectively, A computer is made to perform 2nd comparison processing which judges 
whether it is below the predetermined distance to which this calculated distance is set beforehand, and 
said actuation image display processing is characterized by what said actuation image is displayed for on 
condition that said operation distance is said below predetermined distance. 

[0046] Therefore, since an actuation image is not displayed when a certain amount of distance spacing is 
opened and it points to two or more [ on a screen ], the case where it points to two or more [ on a 
screen ], without aiming at the display of an actuation image is easily distinguishable. 
[0047] Invention according to claim 15 is set to invention given in one 1 of claims 12-14. Said actuation 
image display processing It is characterized by what said actuation image is displayed [ among the 
display positions in said display on the basis of at least one of the class of the actuation image registered, 
its number, and said the two or more coordinates ] for according to the contents of registration of said 
storage registered about said class at least. 

[0048] Therefore, an actuation image can be displayed in the class, number, or display position 
registered beforehand. 
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[0049] In invention according to claim 15, invention according to claim 16 is characterized by making a 
computer perform the update process which updates the contents of registration of said storage from the 
contents of a reception beam concerned, when the reception injury of this input is earned out with the 
reception processing which receives the input of the contents of registration to said storage. 
[0050] Therefore, since it can register with a request of a user about the detail of the actuation image to 
display, operability can be raised further. 

[0051] Invention according to claim 17 makes a computer perform migration detection processing of 
pointing on said screen and detecting the distance and the direction of migration of a location in 
invention according to claim 12, and actuation image-display processing carries out what it is what 
changes the display position on said screen of said actuation image according to detection distance and a 
direction concerned as the description, when this detection is in the condition that said actuation image 
was displayed. 

[0052] Therefore, it points on a screen and a user can perform predetermined actuation by migration of a 
location. 

[0053] In invention according to claim 17, invention according to claim 18 is characterized by making a 
computer perform actuation processing which receives and performs predetermined actuation according 
to detection distance and a direction concerned, when there is said detection by said migration detection 
means, where said actuation image is displayed. 

[0054] Therefore, it can be made to display that it pointed on the screen and the actuation image was 
operated according to migration of a location. 

[0055] It carries out that invention according to claim 19 makes a computer perform the enlarging-or- 
contracting processing which responds in detection distance and a direction concerned, and expands or 
reduces in the magnitude on said screen of said actuation image when there is said detection by the 
migration detection processing in_which point and the distance and the direction of migration of a 
location are detected and said migration detection processing on said screen, in invention according to 
claim 12 as the description. 

[0056] Therefore, an actuation image can be made easy to expand, to reduce to desired size easily, and 
to operate it. 

[0057] When it detects pointing to two or more locations in said screen top with said coordinate input 
unit in invention according to claim 12, invention according to claim 20 Door display processing which 
displays a door on the predetermined location on said screen, and migration detection processing in 
which point on said screen and the distance and the direction of migration of a location are detected, 
Where said door is displayed, when there is detection of said migration A computer is made to perform 
door modification processing in which the display position on said screen of said door is changed 
according to detection distance and a direction concerned. Said actuation image display processing It is 
displayed that said actuation image appears gradually according to migration of the door concerned from 
under said door by which said display position was changed. 

[0058] Therefore, it is suitable when it points to two or more locations in a screen top, and displaying an 
actuation image not to not much show immediately, since an actuation image can be displayed from 
under the door which moves gradually if the location to which did not display an actuation image but it 
pointed is moved. 

[0059] Invention according to claim 21 is characterized by what said actuation image display processing 
displays an icon, a dial, a slider bar, or a pallet for as said actuation image in invention given in one 1 of 
claims 12-20. 

[0060] Therefore, an icon, a dial, a slider bar, or a pallet can be used as an actuation image. 
[0061] It is characterized by carrying out by invention according to claim 22 choosing in invention 
given in one 1 of claims 12-21 from the actuation images with which two or more kinds of said 
actuation image display processings are registered into said storage in the display of said actuation 
image, corresponding [ of said location to which it pointed / concerned ] to the number and whether it 
pointed out and the example was performed to coincidence, or it was carried out one by one. 
[0062] Therefore, various kinds of actuation images can be alternatively displayed by the difference in 
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how on a screen to point. 

[0063] Invention according to claim 23 is a storage characterized by having memorized the program of a 
publication to one 1 of claims 12-22. 

[0064] Therefore, the same operation as invention of a publication and effectiveness can be done so to 

one 1 of claims 12-22. 

[0065] 

[Embodiment of the Invention] The gestalt of 1 implementation of this invention is explained. 
[0066] Drawing 1 is the appearance perspective view showing roughly the information input/output 
system 1 which is the gestalt of this operation, and drawing 2 is the block diagram showing electric 
connection of the information input/output system 1. As shown in drawing 1 and drawing 2 , the 
information input/output system 1 is equipped with the panel section 4 which is the I/O device which 
consists of the plasma display panels (PDP) 2 and the coordinate input units 3 which are an indicating 
equipment, the computers 5, such as a personal computer, the scanner 6 for reading the image of a 
manuscript, the printer 7 that outputs image data to the detail paper, and the device stowage 9 which 
contains a video player 8. 

[0067] PDP2 is a thing big screen type [, such as 40 inches available as an electronic blackboard and 50 
etc. inches, ], and CRT, LCD, etc. may be used for it as long as it is this big screen type of display. 
Moreover, although illustration is omitted, the video input terminal and the loudspeaker are formed in 
PDP2, and a video player 8 is begun, in addition various information machines and equipment and AV 
equipments, such as a laser disk player, a DVD player, and a video camera, are connected, and it has 
composition which can use PDP2 as a big screen monitor. 

[0068] As shown in drawing 2 , the information input/output system 1 is a configuration which connects 
PDP2, a scanner 6, a printer 7, and a video player 8 to a computer 5, respectively, and controls the whole 
system by the computer 5. Moreover, the controller 10 for coordinate input unit 3 which performs the 
operation of the position coordinate in information input area 3a directed by predetermined bodies, such 
as directions members, such as a pen, and a fingertip, etc. is connected to the computer 5, and the 
coordinate input unit 3 is also connected to the computer 5 through this controller 10. Moreover, it is 
also possible to transmit the data which could connect the information input/output system 1 to the 
network 1 1 through the computer 5, and displayed the data created by other computers connected on the 
network 1 1 on PDP2, or were created with the information input/output system 1 to other computers. 
[0069] Next, a computer 5 is explained. Here, d ra wing 3 is the block diagram showing the electrical 
installation of each part built in a computer 5. As shown in drawing 3 , CPU 12 by which a computer 5 
controls the whole system, and RAM14 used as a work area of ROM13 and CPU12 which recorded the 
bootstrap etc. are connected through the bus 21. Moreover, the keyboard 15 for inputting an alphabetic 
character, a numeric value, various directions, etc. into a bus 21 through a predetermined interface, The 
mouse 16 for performing migration, a range selection, etc. of cursor, and the hard disk 17 which is a 
store, With the graphics board 18 which is connected to PDP2 and controls the display of the image to 
the PDP2 The interface (I/F) 20 for the network card (or modem) 19 for connecting with a network 1 1 
being connected, and connecting controller 10, scanner 6, and printer 7 grade is also connected. 
[0070] Various application program 24 grades, such as the device driver 23 for operating the coordinate 
input device 3 on a computer 5 through an operating system (OS) 22 and a controller 10, and drawing 
software word processor software, spreadsheet software presentation software calibration software, are 
stored in the hard disk 17. 

[0071] moreover, the record medium 26 (a flexible disk — ) which recorded various kinds of program 
codes (control program) of OS22, a device driver 23, or various application program 24 grades on the 
computer 5 A hard disk, an optical disk (CD-ROM, CD-R, CD-R/W, DVD-ROM, DVD-RAM, etc.), 
The program reader 25 (it responds to the recording method of a record medium 26) which is equipment 
which reads the program code currently recorded for the ability using various kinds of media, such as a 
magneto-optic disk (MO) and a memory card equipments, such as flexible disk drive equipment, CD- 
ROM drive equipment, and MO drive equipment, - it can use - it is carried. 
[0072] The various application programs 24 are executed by CPU12 under control by OS22 started 
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according to the injection of the power source to a computer 5. For example, when drawing software is 
started by predetermined actuation of a keyboard 15 and a mouse 16, the predetermined image based on 
drawing software is displayed on PDP2 through a graphics board 18. Moreover, a device driver 23 is 
also started with OS22, and will be in the condition in which the data input from the coordinate input 
device 3 through a controller 10 is possible. Thus, where drawing software is started, when a user traced 
and draws an alphabetic character, a graphic form, etc. on information input area 3a of the coordinate 
input unit 3 by directions members, such as a finger, Rhine to which the migration locus of a directions 
member is connected to the image on the screen where the coordinate information on the migration 
locus of the directions member is inputted into a computer 5 as image data, for example, is displayed on 
PDP2 is displayed in piles as an overwrite image. Or the image of the field to which the migration locus 
of a directions member is connected conversely is eliminated. And he is trying for the location on screen 
2a of PDP2 which displays this image in piles or eliminates an image to lap with the location which the 
user traced and drew by directions members, such as a finger, by information input area 3a. 
[0073] If the case where a line and an alphabetic character are overwritten is explained more to a detail 
at an example, CPU 12 of a computer 5 writes the drawing information for drawing a line and an 
alphabetic character based on the inputted image data in the video memory (not shown) which generates 
and is prepared for a graphics board 18 according to the position coordinate based on the inputted 
coordinate information. Then, when a graphics board 18 transmits to PDP2 by making into a picture 
signal drawing information written in video memory, the same alphabetic character as the alphabetic 
character written by the user will be displayed on PDP2. That is, since the computer 5 recognizes the 
coordinate input device 3 as a pointing device like a mouse 16, by computer 5, the same processing as 
the case where an alphabetic character is written using a mouse 16 on drawing software will be 
performed. 

[0074] Next, the coordinate input unit 3 is explained to a detail. In addition, as a coordinate input unit 3 
which can be applied to the information input/output system 1 of the gestalt of this operation, the thing 
of the various methods with which detection methods differ can be considered. For example, a touch 
panel can be mentioned as a coordinate input device 3 which detects mechanically and electrically the 
coordinate location to which a directions member points on screen 2a of PDP2 (information input area 
3a). 

[0075] However, below, five things (1st coordinate input unit 3 A- 5th coordinate input unit 3E) from 
which a detection method differs are mentioned about the coordinate input unit 3 which detects optically 
the coordinate location to which a directions member points as a more suitable example on screen 2a of 
PDP2 (information input area 3a), and the configuration and principle are explained. 
[0076] A. Explain the 1st coordinate input unit **** and 1st coordinate input unit 3 A based on drawing 
4 - drawing 8 . The so-called recursive light electric shielding method is used for this 1st coordinate 
input unit 3 A. 

[0077] Here, drawing 4 is the explanatory view showing roughly the configuration of 1st coordinate 
input unit 3A. As shown in drawing 4 , coordinate input unit 3A is equipped with information input area 
3a of the shape of an oblong square in the size corresponding to the size of screen 2a of PDP2. This 
information input area 3a is a field which enables the input of an alphabetic character, a graphic form, 
etc. by tracing with a finger etc. Near the comer located in the lower part both ends of this information 
input area 3a, the optical unit 27 (left-hand side optical unit 27L, right-hand side optical unit 27R) which 
performs luminescence and light-receiving is formed by whenever [ predetermined champing-angle ]. 
From these optical units 27, by the shape of a sector which consists of a flat surface or a bundle of light 
(probe light) almost of nothing, for example, LI, L2, L3, Ln (Rl, R2, R3, Rn), for a flat surface, 
the thin film-like flux of light film is floodlighted in parallel along the front face of screen 2a of PDP2 
so that it may spread throughout information input area 3a. 

[0078] Moreover, the recurrence reflective member 28 is formed in the periphery except the lower part 
of information input area 3a of the coordinate input unit 3. This recurrence reflective member 28 
arranges many cube corner reflectors of for example, a cone configuration, and is formed, and it has the 
property reflected towards a position, without depending the light which carried out incidence on 
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whenever [ that incident angle ]. For example, it will be reflected by the recurrence reflective member 
28 and the probe light L3 floodlighted from left-hand side optical unit 27L will be received by left-hand 
side optical unit 27L as retroreflection light L3' which follows the same optical path again. That is, 
information input area 3a is formed also of the recurrence reflective member 28. 

[0079] Next, the optical unit 27 is explained. Here, drawing 5 is the block diagram showing the structure 
of the optical unit 27 roughly. In addition, although drawing 5 shows the subject the direction of x-z, it 
is drawing which looked at the component same about the part shown with a two-dot chain line from 
another (the direction of x-y, or the direction of y-z). 

[0080] As shown in drawing 5 , the optical unit 27 is equipped with the floodlighting means 29 and the 
light-receiving means 30. The floodlighting means 29 is equipped with the light sources 31, such as 
possible LD (LaserDiode) of extracting a spot to some extent, and Pinpoint LED (Light Emitting 
Diode). The light perpendicularly irradiated from this light source 31 to screen 2a of PDP2 is collimated 
in the x directions by the cylindrical lens 32 which can change only the scale factor of an one direction. 
The light collimated by the cylindrical lens 32 in the x directions is condensed to the direction of y by 
the cylindrical lenses 33 and 34 of two sheets the cylindrical lenses and distribution of curvature cross at 
right angles in a cylindrical lens 32. That is, the field which condensed the light from the light source 31 
to the line will be formed behind a cylindrical lens 34 of an operation of these cylindrical-lens groups 
(cylindrical lenses 32, 33, and 34). The slit plate 35 which has a narrow slit long and slender in x 
directions in the direction of y is arranged here. Therefore, the light which passed the cylindrical-lens 
group (cylindrical lenses 32, 33, and 34) forms the linear secondary light source 36 in the slit location of 
the slit plate 35. The light emitted from the secondary light source 36 is turned up by the half mirror 37, 
it is the parallel light which met the front face of screen 2a, without spreading in the perpendicular 
direction of screen 2a of PDP2, and as in parallel as screen 2a, serves as flux of light film of the shape of 
a sector centering on the secondary light source 36, and advances information input area 3a. If it puts in 
another way, sector-like light will form information input area 3a. Condensing optical system is formed 
with these cylindrical-lens groups (cylindrical lenses 32, 33, and 34) and slit plates 35. 
[0081] As mentioned above, it will be recursively reflected by the recurrence reflective member 28, and 
the flux of light film which became sector-like and ran information input area 3a will follow the same 
optical path again, and will return to a half mirror 37. Therefore, the flux of light film recursively 
reflected by the recurrence reflective member 28 also forms information input area 3a. 
[0082] The retroreflection light which was reflected by the recurrence reflective member 28 and 
returned to the half mirror 37 penetrates a half mirror 37, and it carries out incidence to the light- 
receiving means 30. After retroreflection light which carried out incidence to the light-receiving means 
30 is made into a line through the cylindrical lens 38 which is a condenser lens, it is received in a 
location which is different for every probe light in CCD39 prepared at intervals of distance f (f is the 
focal distance of a cylindrical lens 38) from this cylindrical lens 38. In addition, CCD39 of the gestalt of 
this operation is 1 -dimensional CCD, and the number of pixels is made into 2,048 pixels. 
[0083] In the direction of the z-axis, the retroreflection light reflected in the detail by the recurrence 
reflective member 28 does not receive an operation of a cylindrical lens 38, but while it had been 
collimated by it, it reaches CCD39. Moreover, image formation of the retroreflection light is carried out 
on CCD39 which spread so that it might condense at the core of a cylindrical lens 38 with screen 2a of 
PDP2, if parallel, consequently was installed in the focal plane of a cylindrical lens 38 in response to the 
operation of a cylindrical lens 38. Thereby, according to the existence of retroreflection light, 
distribution of optical reinforcement is formed on CCD39. That is, when retroreflection light is 
interrupted by the directions member P, the point (peak point mentioned later) that optical reinforcement 
is weak will arise in the location equivalent to the retroreflection light by which it was interrupted on 
CCD39. CCD39 which received retroreflection light generates the electrical signal based on the optical 
intensity distribution of retroreflection light (probe light), and outputs it to the controller 10 mentioned 
above. In addition, as shown in dra win g 5 , both the secondary light source 36 and the cylindrical lens 
38 are arranged in the location of distance d to a half mirror 37, and are in physical relationship [ **** ]. 
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[0084] Here, drawing 6 is the block block diagram of the controller 10 which performs processing which 
specifies the coordinate of the location where the light which the electrical signal based on the optical 
intensity distribution of retroreflection light is inputted from a photo detector 39, and advances 
information input area 3a was interrupted. This controller 10 calculates luminescence control of the light 
source (LD) 31 of the optical unit 27 (left-hand side optical unit 27L, right-hand side optical unit 27R), 
and the output from CCD39 of the optical unit 27 (left-hand side optical unit 27L, right-hand side 
optical unit 27R). As shown in drawing 6 , the bus connection of the interface 43, AID converter 44, and 
the LD driver 45 for connecting with ROM41 which CPU40 which controls each part intensively is 
formed in the controller 10, and records a program and data on this CPU40, RAM42 which stores 
various data, enabling free rewriting and functions as a work area, and a computer 5 is carried out. 
Moreover, the bus connection of EEPROM47 which is the memory of a hard disk 46 or a non-volatile 
which stores various kinds of program codes (control program) is carried out to CPU40. The 
microcomputer is constituted by CPU40, ROM41, and RAM42 here. The program readers 48, such as 
flexible disk drive equipment which is equipment which reads the program code currently recorded on 
the record medium 49 which recorded various kinds of program codes (control program), i.e., a flexible 
disk, a hard disk, optical disks (CD-ROM, CD-R, CD-R/W, DVD-ROM, DVD-RAM, etc.), the 
magneto-optic disk (MO), the memory card, etc., CD-ROM drive equipment, and MO drive equipment, 
are connected to such a microcomputer. 

[0085] As a circuit which calculates the output from CCD39, the analog processing circuit 51 is 
connected to the output terminal of CCD39, as shown in drawing. Within CCD39, the reflected light 
which carried out incidence to CCD39 is changed into the image data of an analog with the electrical- 
potential-difference value according to luminous intensity, and is outputted as an analog signal. After 
this analog signal is processed in the analog processing circuit 51, it is changed into a digital signal by 
A/D converter 44, and is passed to CPU40. Then, the operation of the 2-dimensional coordinate of the 
directions member P is performed by CPU40. 

[0086] Various kinds of program codes (control program) recorded on various kinds of program codes 
(control program) or record media 49 which were stored in the hard disk 46 will be written in RAM42 
according to the injection of the power source to a controller 10, and various kinds of program codes 
(control program) will be performed. 

[0087] Then, the function performed by CPU40 based on a control program is explained. Here, the 
coordinate detection processing which is the features-function with which the coordinate input unit 3 of 
the gestalt of this operation is equipped is explained concretely below. 

[0088] Here, drawing 7 is the front view showing an example which pointed by the directions member P 
to one in information input area 3a of the coordinate input unit 3. When the n-th probe light Ln is 
interrupted by the directions member P in the light of the shape of a sector which consists of probe light 
called LI, L2, L3, Ln which were irradiated from left-hand side optical unit 27L as shown in drawing 
7 for example, the probe light Ln does not reach the recurrence reflective member 28. 
[0089] At this time, the optical intensity distribution on CCD39 are considered. Here, drawing 8 is the 
explanatory view showing detection actuation of CCD39 typically. Although the optical intensity 
distribution on CCD39 are almost fixed if the directions member P is not inserted into information input 
area 3a Since the probe light Ln is not received by CCD39 of the optical unit 27 when the directions 
member P is inserted into information input area 3a and the probe light Ln is interrupted by the 
directions member P, as shown in drawing 8 , The position Xn on CCD39 of the optical unit 27 
corresponding to the probe light Ln serves as a field (scotoma) where optical reinforcement is weak. 
Since the location Xn which is the field (scotoma) where this optical reinforcement is weak will appear 
in the wave of the optical reinforcement outputted from CCD39 as a peak point, CPU40 recognizes the 
appearance of the peak point in the wave of such optical reinforcement by change of an electrical 
potential difference, and it detects the location Xn of the scotoma used as the wave-like peak point of 
this optical reinforcement. 

[0090] Moreover, detection of the scotoma location Xn used as the wave-like peak point of optical 
reinforcement detects the distance from the scotoma location Xn to the main pixel of CCD39 based on 
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the pixel number (for example, setting to drawing 8 the pixel number m) of CCD39. 
[0091] The location Xn (the CCD39 top of left-hand side optical unit 27L the XnL and CCD39 top of 
right-hand side optical unit 27R XnR) which is the field (scotoma) where optical reinforcement is weak 
corresponds with the outgoing radiation / incident angle thetan of the interrupted probe light, and can 
know thetan by detecting Xn. That is, when distance from the scotoma location Xn to the main pixel of 

CCD39 is set to a, thetan is a function of a. thetan^tan -1 (a/f) (1) 

It can express. However, f is the focal distance of a cylindrical lens 38. thetan in left-hand side optical 
unit 27L is replaced with thetanL here, and a is replaced with XnL. 

[0092] Furthermore, it is thetaL=g (thetanL) as a function of XnL asked for include-angle thetaL of the 
directions member P and left-hand side optical unit 27L to make by (1) formula in drawing 7 with the 
transform coefficient g of the geometric relative-position relation between left-hand side optical unit 

27L and information input area 3a (2) 

However, it can express thetanL=tan -1 (XnL/f). 

[0093] Similarly, the notation L in above-mentioned (1) (2) type is transposed to Notation R also about 
right-hand side optical unit 27R, and it is thetaR=h (thetanR) by the transform coefficient h of the 
geometric relative-position relation between right-hand side optical unit 27R and information input area 
3a (3) 

However, it can express thetanR=tan -1 (XnR/f). 

[0094] If [ here ] w which shows the distance of the center position of CCD39 of left-hand side optical 
unit 27L, and the center position of CCD39 of right-hand side optical unit 27R to drawing 7 , the two- 
dimensional coordinate (x y) of the point directed by the directions member P in information input area 

3a is the principle of triangulation. X=w-tanthetaR/(tanthetaL+tanthetaR) (4) 

Y=w-tanthetaL-tanthetaR/(tanthetaL+tanthetaR) .... (5) 
It is computable by carrying out. 

[0095] These (1), (2), (3), (4), and (5) types are beforehand stored in the hard disk 46 or the record 
medium 49 as a part of control program, and the position coordinate (x y) of the directions member P is 
computed by (1), (2), (3), (4), and (5) type as a function of XnL and XnR. That is, the position 
coordinate (x y) of the directions member P will be computed by detecting the location of the scotoma 
on CCD39 of left-hand side optical unit 27L, and the location of the scotoma on CCD39 of right-hand 
side optical unit 27R. 

[0096] Thus, the position coordinate (x y) of the computed directions member P will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0097] And according to such coordinate input unit 3A, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. 

[0098] B. Explain the 2nd coordinate input unit, next coordinate input unit of ** 2nd 3B based on 
drawing 9 - drawing 11 . In addition, about the same part as the part explained by 1st coordinate input 
unit 3A, explanation is also omitted using the same sign. 

[0099] This 2nd coordinate input unit 3B is the so-called coordinate input unit of a recursive light reflex 
method. 

[0100] Here, drawing 9 is the perspective view showing the directions member 61 used for coordinate 
input unit 3B. Moreover, dra win g 10 is the front view showing an example which pointed by the 
directions member 61 to one in information input area 3a of coordinate input unit 3B. The recurrence 
reflective member 62 is formed near the tip of the directions member 61 used in order to point to one in 
information input area 3a of coordinate input unit 3B, as shown in drawing 9 . This recurrence reflective 
member 62 arranges many cube corner reflectors of for example, a cone configuration, and is formed, 
and it has the property reflected towards a position, without depending the light which carried out 
incidence on whenever [ that incident angle ]. For example, it will be reflected by the recurrence 
reflective member 62 and the probe light Ln floodlighted from left-hand side optical unit 27L will be 
received by left-hand side optical unit 27L as retroreflection light Ln' which follows the same optical 
path again, as shown in dra wing 1 0 . Therefore, as shown in drawing 10 , in coordinate input unit 3B, it 
is not necessary to form the recurrence reflective member 28 in information input area 3a like coordinate 
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input unit 3 A mentioned above. In addition, the directions member 61 is carrying out the pen-like 
configuration, and its quality of the materials, such as rubber and plastics, are more desirable than glossy 
metal. 

[0101] Therefore, it inserts in the suitable location (x y) of information input area 3a of coordinate input 
unit 3B near [ equipped with the recurrence reflective member 62 of such a directions member 61 ] the 
tip. For example, when the probe light Ln in the flux of light film of the shape of a sector floodlighted 
from left-hand side optical unit 27L is reflected by the recurrence reflective member 62 of the directions 
member 61; the retroreflection light Ln' is received by CCD39 of left-hand side optical unit 27L. Thus, 
when CCD39 receives retroreflection light Ln', the position Dn on CCD39 corresponding to 
retroreflection light Ln 1 serves as a field (bright point) where optical reinforcement is strong. That is, as 
shown in drawing 1 1 , on CCD39, the field where optical reinforcement is strong is generated in the 
location of a location Dn, and a peak appears in the configuration of the luminous-intensity distribution 
from CCD39. The location Dn where this peak appears corresponds with the outgoing radiation / 
incident angle thetan of the reflected probe light, and can know thetan by detecting Dn. That is, the 
position coordinate (x y) of the directions member 61 will be computed by the technique of triangulation 
based on the peak which appears in the wave of optical reinforcement like coordinate input unit 3 A of a 
recursive light electric shielding method which mentioned above also in coordinate input unit 3B of such 
a recursive light reflex method. 

[0102] Thus, the position coordinate (x y) of the computed directions member 61 will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0103] And according to such coordinate input unit 3B, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. In addition, not using the above 
directions members 61, a finger etc. can also be used as a directions member. 

[0104] C. Explain the 3rd coordinate input unit, next 3rd coordinate input unit 3C based on drawi ng 12 - 
dr awing 14 . In addition, about the same part as the part explained by 1st coordinate input unit 3 A, 
explanation is also omitted using the same sign. 

[0105] This 3rd coordinate input unit 3C is the modification of the optical unit in 1st coordinate input 
unit 3A. Although the sector-like flux of light film was floodlighted in the detail in the optical unit 27 
used by 1st coordinate input unit 3A and the information input area was formed in it, in coordinate input 
unit 3C, it has rotation scan systems, such as a polygon mirror, and the optical unit 70 which floodlights 
to a radial the light beam in which outgoing radiation was carried out by the rotation scan system from 
the light source, and forms an information input area is used. 

[0106] Here, drawing 12 is the top view showing the optical unit 70 roughly. As shown in drawing 12 , 
it has floodlighting means 70a which consists of LD (Laser Diode )71 , the half mirror 72 and the 
polygon mirror 73 which are the light source which the optical unit 70 has a drive circuit (not shown), 
and carries out outgoing radiation of the laser beam, and a condenser lens 74, and a photo detector 75. 
The photo detector 75 consists of PDs (Photo Diode) prepared from the condenser lens 74 at intervals of 
distance f (f is the focal distance of a condenser lens 74). Such an optical unit 70 carries out sequential 
reflection at a radial by the polygon mirror 73 in which a rotation drive is carried out by the pulse motor 
(not shown) by predetermined angular- velocity omegat, after turning up the laser beam which earned 
out outgoing radiation from LD71 by the half mirror 72. Therefore, the optical unit 70 will repeat and 
floodlight beam light to a radial. That is, information input area 3a will be formed of the beam light 
floodlighted by the radial from two optical units 70. It is reflected by the polygon mirror 73 and the 
beam light which it was reflected and carried out incidence to the optical unit 70 on the other hand 
reaches a half mirror 72. The reflective beam light which reached the half mirror 72 penetrates a half 
mirror 72, reaches a photo detector 75, and is changed into an electrical signal. 
[0107] Next, coordinate input unit 3C which replaced with and applied such an optical unit 70 to the 
optical unit 27 used by 1st coordinate input unit 3 A is explained. If the beam light by which the 
directions member P is inserted in a certain location in information input area 3a is covered as shown in 
drawing 13 , since it is not reflected by the recurrence reflective member 28, the beam light will not 
reach a photo detector 75. Thus, when the beam light by which the directions member P is inserted in a 
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certain location in information input area 3a is covered, a DIP appears in the configuration of the 
luminous-intensity distribution from a photo detector 75. 

[0108] Although optical reinforcement shows "HI" when the directions member P is not inserted in 
information input area 3a as it is shown in drawing 14 , although detailed explanation is omitted since it 
is technically well-known about the electrical installation of each part, as for optical reinforcement, 
"1=10" will be shown, when the directions member P is inserted in information input area 3a and 
recursive light does not return to a photo detector 75. Thus, the part whose optical reinforcement is 
"1=10" is a DIP. In addition, among drawing 14 , time amount t=t0 is the criteria location of rotation of 
the polygon mirror 73, and is a time of the beam light by which a rotation scan is carried out reaching a 
predetermined include angle. 

[0109] Therefore, in the time amount t from which optical reinforcement became "1=10", if it is tl, the 
outgoing radiation include angle theta of the beam light covered by the directions member P inserted in 
information input area 3a is computed as theta=omega (tl-tO) = omega**t. That is, the outgoing 
radiation include angle theta (thetanL, thetanR) of the beam light covered by the directions member P 
inserted in information input area 3a in the optical unit 70 (70L, 70R) prepared in each right and left is 
computed. The position coordinate (x y) which inserted the directions member P by the technique of 
triangulation based on those outgoing radiation include angles theta (thetanL, thetanR) will be 
computed. 

[01 10] Thus, the position coordinate (x y) of the computed directions member P will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0111] And according to such coordinate input unit 3C, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. 

[01 12] D. Explain the 4th coordinate input unit, next 4th coordinate input unit 3D based on drawing 15 - 
drawing 16 . In addition, about the same part as the part explained by 2nd coordinate input unit 3B and 
3rd coordinate input unit 3C, explanation is also omitted using the same sign. 

[01 13] This 4th coordinate input unit 3D is the modification of the optical unit in 2nd coordinate input 
unit 3B. Although the sector-like flux of light film was floodlighted in the detail in the optical unit 27 
used by 2nd coordinate input unit 3B and the information input area was formed in it, in 4th coordinate 
input unit 3D, it has rotation scan systems, such as a polygon mirror, and the optical unit 70 which 
floodlights to a radial the light beam in which outgoing radiation was carried out by the rotation scan 
system from the light source, and forms an information input area is used. In addition, since 3rd 
coordinate input unit 3C explained, the explanation about the optical unit 70 is omitted here. 
[01 14] Coordinate input unit 3D which replaced with and applied such an optical unit 70 to the optical 
unit 27 used by 2nd coordinate input unit 3B is explained. As shown in drawing 15 , when the directions 
member 61 is inserted in a certain location in information input area 3a, retroreflection of the 
predetermined beam light is carried out in the recurrence reflective member 62 of the directions member 
61, and the beam light reaches a photo detector 75. Thus, when retroreflection of the beam light by 
which the directions member 61 is inserted in a certain location in information input area 3a is carried 
out, a peak appears in the configuration of the luminous-intensity distribution from a photo detector 75. 
[0115] Although optical reinforcement shows "1=10" when the directions member 61 is not inserted in 
information input area 3a as it is shown in drawing 16 , although detailed explanation is omitted since it 
is technically well-known about the electrical installation of each part, as for optical reinforcement, 
"1=11" will be shown, when the directions member 61 is inserted in information input area 3a and 
recursive light reaches a photo detector 75. Thus, the part whose optical reinforcement is "1=11" is a 
peak. In addition, among drawing 16 , time amount t=t0 is the criteria location of rotation of the polygon 
mirror 73, and is a time of the beam light by which a rotation scan is carried out reaching a 
predetermined include angle. 

[01 16] Therefore, in the time amount t from which optical reinforcement became "1=11", if it is tl, the 
outgoing radiation include angle theta of the beam light in which retroreflection was carried out by the 
directions member 61 inserted in the information input area 63 is computed as theta=omega (tl-tO) = 
omega**t. That is, the outgoing radiation include angle theta (thetanL, thetanR) of the beam light in 
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which retroreflection was carried out by the directions member 61 inserted in information input area 3a 
in the optical unit 70 (70L, 70R) prepared in each right and left is computed. The position coordinate (x 
y) which inserted the directions member 61 by the technique of triangulation based on those outgoing 
radiation include angles theta (thetanL, thetanR) will be computed. 

[01 17] Thus, the position coordinate (x y) of the computed directions member 61 will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0118] And according to such coordinate input unit 3D, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. 

[01 19] E. Explain the 5th coordinate input unit, next coordinate input unit of ** 5th 3E based on 
drawing 17 - drawing 18 . This 5th coordinate input unit 3E is the so-called coordinate input unit of the 
camera image pick-up method which incoiporates the image information in an information input area 
with an image pick-up camera, and detects a position coordinate based on the part of that incorporated 
image information. 

[0120] Here, dra wing 17 is the front view showing roughly the configuration of 5th coordinate input unit 
3E. The image pick-up camera 82 which is an image pick-up means separates distance w in the upper 
part both ends of information input area 3a in 5th coordinate input unit 3E, and is formed in them. The 
photo detector 83 and the image formation optical lens 84 which are CCD (Charge Coupled Device) 
separate distance f to the image pick-up camera 82, and are prepared in it. The image pick-up field angle 
of these image pick-up cameras 82 is about 90 degrees, and it is installed, respectively so that 
information input area 3a may be made into photographic coverage. Moreover, the image pick-up 
camera 82 is installed so that it may become a predetermined distance from screen 2a of PDP2 which 
forms a coordinate input screen, and the optical axis is parallel to screen 2a of PDP2. 
[0121] In addition, it is the periphery section except the upper part of information input area 3a, and the 
whole photography visual field is prepared in the background plate 85 in the wrap location, without 
barring the image pick-up field angle of the image pick-up camera 82. This background plate 85 turns 
that field in the center of information input area 3a, and is formed in an abbreviation perpendicular to 
screen 2a of PDP2. Let this background plate 85 be uniform black, for example. 

[0122] The signal of the image pick-up camera 82 and relation with the directions member P are shown 
in draw i n g 18 . As shown in drawing 18 , when the directions member P is inserted in information input 
area 3a, the directions member P is photoed by the image pick-up camera 82, and the image of the 
directions member P is formed on the photo detector 83 of the image pick-up camera 82. In the 
background plate 85 is black like 5th coordinate input unit 3E and using a finger as a directions member 
P, since the directions member P will have a high reflection factor compared with the background plate 
85, the part equivalent to the directions member P of a photo detector 83 serves as a field (bright point) 
where optical reinforcement is strong. 

[0123] Since it is technically well-known about the electrical installation of each part, detailed 
explanation is omitted, but as shown in drawing 18 , when the directions member P is inserted in 
information input area 3a, a peak appears in the configuration of the luminous-intensity distribution 
from a photo detector 83. The location Dn where this peak appears supports include-angle thetan of the 
appearance of the directions member P from the principal point of the image formation optical lens 84, 
and thetan can express it as thetan=arctan (Dn/f) as a function of Dn. That is, the position coordinate (x 
y) of the directions member P will be computed by the technique of triangulation based on the peak 
which appears in the wave of optical reinforcement like coordinate input unit 3A which mentioned 
above also in 5th coordinate input unit 3E of such a camera image pick-up method. 
[0124] Thus, the position coordinate (x y) of the computed directions member P will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0125] In addition, as a directions member P, the exclusive pen with a light emitting device with which 
self emits light is applicable. 

[0126] And according to such 5th coordinate input unit 3E, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. 

[0127] Then, the explanation is omitted about the processing currently performed by the conventional 
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information input/output system among the processings in the drawing software which is one of the 
various application programs 24 performed in the information input/output system 1 of the gestalt of this 
operation, and the same processing, and the function relevant to the features-function with which the 
information input/output system 1 is equipped is explained below. 

[0128] As shown in drawin g 19 , in drawing software, the tool bars 91 and 92 which enable actuation of 
the various functions by the user are displayed. And if it points to the location where the icon 93 
contained in these tool bars 91 and 92 is displayed with a finger etc., since the coordinate input unit 3 
will detect the coordinate of that location and it will click on an icon 93, various actuation is attained. 
[0129] Screen 2a is a big screen, such as 40 inches or 50 inches. However, moreover, the tool bars 91 
and 92 Since it displays on the upper and lower sides of screen 2a, or an edge on either side, usually, 
User M Compromise to the location where the desired icon 93 is displayed, or [ lengthening the limbs 
greatly one by one, in order to click on an icon 93 ] Or it is necessary to start specially, whenever it 
clicks on an icon 93, in sitting on a chair and operating it, and actuation is complicated. 
[0130] So, in drawing software, various kinds of processings in which it explains below are performed, 
and operability is raised. That is, drawing software displays various actuation images on screen 2a 
corresponding to a user performing various actuation on screen 2a with a finger etc. 
[0131] Here, an actuation image is a graphic form displayed on a screen, and when a user performs 
predetermined actuation with a finger etc. to that graphic form, it receives that a user performs various 
actuation (various actuation concerning drawing software at this example) to the information 
input/output system L 

[0132] That is, a user detects the difference in the actuation performed on screen 2a using a finger etc., 
displays a different actuation image for the actuation of every on screen 2a, and receives various 
actuation from a user through the displayed actuation image. 

[0133] Drawing 20 is an explained flow chart which takes lessons from this processing one example. As 
shown in dra wing 20 , when the coordinate input unit 3 detects having pointed to 2 on screen 2a, and 
Points Pa and Pb (referring to drawing 21 ) to coincidence with the finger etc. (Y of step SI), Or the 
coordinate input unit 3 detects having pointed to 1 on screen 2a, and Point Pa (Y of step S2). With the 
condition of having pointed within fixed time amount T set up beforehand after this detection to (N of 
step S3), and Point Pa (referring to drawing 21 ), When the coordinate input unit 3 detects what 
coincidence pointed to other points Pb (refer to drawing 21 ), (Y of step S4), The distance of the 
coordinate location of the Point Pa and Point Pb which were detected is computed (step S5). When the 
distance is below the distance d set up beforehand, (Y of step S6), The icon 94 (refer to drawing 22 ) as 
an example of the actuation image contained in the drawing software beforehand stored in the hard disk 
1 among the various icons 93 currently used with this drawing software is displayed on the 
predetermined field to which it is beforehand set up near the point Pb (step S7). Step S7 has realized an 
actuation image display means and actuation image display processing, step S3 — a time check — a 
means and a time check — processing, the 1st comparison means, and 1st comparison processing are 
realized. Step S5 realizes a ranging means and ranging processing, and step S6 has realized the 2nd 
comparison means and 2nd comparison processing. 

[0134] The example of drawing 22 shows the example which displays three, Rhine tool icon 94a, eraser 
icon 94b, and stamp icon 94c, on coincidence as an icon 94. If it points to the location where the icon 94 
is displayed like the icon 94 if these icons 94 are displayed with a finger etc., since the coordinate input 
unit 3 will detect the coordinate of the location and it will click on an icon 94, various actuation is 
attained. 

[0135] for example, the icon of the function in which Rhine tool icon 94a is the icon of the function 
which draws Rhine on screen 2a, and eraser icon 94b eliminates the image on screen 2a in the example 
of an icon 94 shown in drawing 22 — it is — stamp icon 94c — "secrecy" — it is the icon of the function 
which displays which "secret" alphabetic character and "secret" mark on screen 2a. If it explains more 
concretely, by clicking Rhine tool icon 94a, the coordinate input unit 3 can detect the locus which traced 
the screen 2a top with the finger etc., and Rhine can be displayed on the locus. Moreover, by clicking 
eraser icon 94b, the coordinate input unit 3 can detect the locus which traced the screen 2a top with the 


http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web__cgi__ejje 


11/6/2007 


JP,2003-173237,A [DETAILED DESCRIPTION] 


Page 15 of 25 


finger etc., and the image on the locus can be eliminated, furthermore, the location directed with the 
finger on screen 2a etc. by clicking stamp icon 94c — "secrecy" - which "secret" alphabetic character 
and "secret" mark can be displayed. 

[0136] Thus, since the predetermined icon 94 can be displayed on the location where it is beforehand set 
up near the point Pb by pointing to two points and Points Pa and Pb to coincidence with a finger etc. 
Compromise to the location where the desired icon 94 is displayed, or [ lengthening the limbs greatly 
one by one, in order that User M may click on an icon 94 ] or — starting specially, whenever it clicks on 
an icon 94, in sitting on a chair and operating it **** — etc. — even if it does not perform troublesome 
actuation, an icon 94 can be displayed at hand and operability can be improved. 

[0137] In order to display an icon 94, only when it points to two points of screen 2a to coincidence with 
a finger etc., (Y of step SI, Y of S2, Y of S4), The case where the locus traced with the finger etc. by the 
function of Rhine tool icon 94a is indicated by Rhine since an icon 94 is displayed (step S7), It is easily 
distinguished from the case where it points to one on screen 2a, like [ in the case of eliminating the 
image on the locus traced with the finger etc. by the function of eraser icon 94b ]. 
[0138] Moreover, if a certain amount of time amount is vacated and it is made to point to two on screen 
2a, since an icon 94 is displayed, the case where place the extent time difference which is the purpose of 
an except, and it points to two points is distinguishable, since it is necessary to point to two points and 
Points Pa and Pb within fixed time amount T at coincidence (N of step S3). 

[0139] Furthermore, if distance d is set as the distance usually considered that it may point with two 
fingers of one hand, since an icon 94 is displayed, the case where keep the extent distance which is the 
purpose of an except and it points to two points is distinguishable, since an icon 94 is not displayed 
unless the distance during Points Pa and Pb is below the distance d (Y of step S6). 
[0140] In addition, the class of icon displayed as an icon 94 and a number, a display position (the 
exception of the location on the basis of any of Points Pa and Pb, Point Pa or the distance from Pb, a 
direction, range), etc. can be beforehand set up on the actuation screen displayed on screen 2a. This 
realizes a reception means and reception processing. And if this setup is made, the contents of the 
aforementioned predetermined table will be updated in the class of icon 94 after a setup and a number, 
and a display position, and an icon 94 will be henceforth displayed according to those contents. This 
realizes an updating means and an update process. 

[0141] In this case, these items can also be registered into a table for every user according to individual. 
And discernment of each user can be performed using various authentication techniques. For example, 
or it inputs a user's name and ID on screen 2a (or it chooses), it is reading a user's fingerprint and 
collating this with a registered fingerprint beforehand etc. (for details, see a JP,2000-187419,A official 
report, the JP,2000- 187420, A official report, etc., for example). Furthermore, when Points Pa and Pb are 
in the upper limit side on screen 2a, an icon 94 is displayed on the bottom, when it is in a lower limit 
side at the bottom, and when Points Pa and Pb are in the right end side on screen 2a, an icon 94 can be 
displayed on left-hand side on right-hand side, when it is in a left end side. 

[0142] When it points to three or more on screen 2a, you may make it display an icon 94, although he is 
trying to display an icon 94 in the aforementioned example when it points to two points of Points Pa and 
Pb on screen 2a. In this case, you may make it change the class of icon 94 to display by to what point it 
pointed. By this, when it points to two points for example, on screen 2a, the highest icon 94 of operating 
frequency is displayed for a user, it is alike, and since it follows, the thing whose it increases with three 
points and four points and for which the icon 94 with low operating frequency is displayed one by one 
becomes possible, the class of icon 94 which carries out a finger and comes out of and which can be 
displayed is increased and the display can be changed easily, operability can be raised further. 
[0143] By the way, in order to perform such processing, it is necessary to enable it to detect to 
coincidence the coordinate of two points (points Pa and Pb) to which it pointed on screen 2a. Then, the 
technique for detecting the coordinate of Points Pa and Pb to coincidence is also explained using the 
coordinate input unit 3 mentioned above. 

[0144] That is, when coordinate input unit 3 A of a recursive light electric shielding method was 
explained to the example and the directions members A and B are inserted into information input area 3a 
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at coincidence as shown in drawing 23 , the field (scotoma) where the optical reinforcement of two 
places is weak is because it is generated, respectively on CCD (photo detector)39 of the optical unit 27 
(left-hand side optical unit 27L, right-hand side optical unit 27R). that is, since the position coordinate 
was computed as a function of XnLXnR as mentioned above, when two directions members A and B are 
inserted into information input area 3a at coincidence While the include angle thetaR2 of an include 
angle thetaRl, and the directions member B and right-hand side optical unit 27R of the directions 
member A and right-hand side optical unit 27R to make to make is computed The include angle thetaL2 
of an include angle thetaLl, and the directions member B and left-hand side optical unit 27L of the 
directions member A and left-hand side optical unit 27L to make to make will be computed, and a total 
of four position coordinates will be computed. 

[0145] However, even if it is the case where a total of four position coordinates are computed by two 
directions members in this way by the inside of information input area 3a having been directed to 
coincidence, it is possible to detect the position coordinate directed by two directions members. Real- 
image judging processing in which the position coordinate of the actual covering point (reflective spot) 
by two or more directions members is judged out of two or more position coordinates computed below 
is explained. 

[0146] The flow chart which shows roughly the flow of the processing in which dra win g 24 includes 
real-image judging processing here, and drawing 25 are the explanatory views showing the condition 
that two or more position coordinates which can be set to information input unit 3 A are computed. In 
addition, in drawi ng 2 1 , the coordinate locus of a real image which directed "Al, A2, A3, A4 M by one 
directions member, and "Bl, B-2, B3, B4" show the coordinate locus of the real image directed by the 
directions member of another side. Moreover, "CI, C2, C3, C4", and "Dl, D2, D3, D4 ,f are virtual 
images. 

[0147] In the gestalt of this operation, calculation of a coordinate judges first whether a calculation 
coordinate is five or more (step S14 shown in drawing 24 ). Since directions members, such as (Y of 
step S14 shown in drawing 24 ), three or more fingers, and a pen, are inserted into information input 
area 3a at coincidence when a calculation coordinate is five or more, future decision is not performed. 
[0148] On the other hand, when a calculation coordinate is not five or more, in continuing step S15, it is 
judged from the directions member inserted into (N of step S14 shown in drawing 24 ) information input 
area 3a being one or two whether the number of calculation coordinates is one. 
[0149] For example, since the number of calculation coordinates is not one when two directions 
members are inserted into information input area 3a at coincidence and four position coordinates (Al, 
Bl, CI, Dl which are shown in drawing 25 ) are computed (N of step S15), coordinate extract 
processing in which the position coordinate of the actual covering point by two or more directions 
members is extracted out of two or more position coordinates is performed. In addition, although not 
illustrated especially, when 1 receives optical unit 27 when two directions members are inserted into 
information input area 3a at coincidence and the insertion point is located in a line on a straight line, the 
number of the position coordinates computed is two. 

[0150] As coordinate extract processing, two or more computed position coordinates (Al, Bl, CI, Dl) 
are first memorized in the memory of RAM14 grade (step S16). 

[0151] In continuing step S17, it is judged whether there is any position coordinate decided as a real 
image among two or more position coordinates (Al, Bl, CI, Dl) recorded on memory. 
[0152] When there is no position coordinate decided as a real image, it progresses to (N of step S17), 
and step S18, and it judges whether the calculation coordinate required for a real-image judging for 
multiple times acquired one by one serially is memorized by memory. 

[0153] When the calculation coordinate for multiple times is memorized by memory, after setting up the 
initial criteria (experimental value) of (Y of step SI 8) vector length, displacement length, and the 
displacement direction (step S19), it progresses to step S20 and real-image judging processing is 
performed. 

[0154] Here, drawin g 26 is a flow chart which shows the flow of real -image judging processing roughly. 
As shown in drawing 26 , first, in step S51, real-image judging processing makes a predetermined 
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calculation coordinate an origin coordinate, computes the coordinate vector value and coordinate vector 
length between coordinates, and memorizes them in the memory of RAM 14 grade for every sampled 
position coordinate. 

[0155] Here, the calculation approach of a coordinate vector value is explained with reference to 
dr awing 27 . In drawing 27 , the position coordinate which was able to acquire the position coordinate 
detected last time (XI, Yl), and this time is set to (X2, Y2). A coordinate vector value is computed by 
delta Y/delta X from variation deltaX=X2-Xl of the direction of X coordinate, and variation 
deltaY=Y2-Yl of the direction of Y coordinate. From X shaft orientations, the coordinate vector value 
in this case is evaluated at intervals of 10 degrees by the vector table TB stored in RAM42 shown in 
drawing 28 , and is beforehand stored in it. In addition, what is necessary is just to set this spacing (10 
degrees) as arbitration. Moreover, the approximate value of a calculation result shall be used for a 
coordinate vector value. For example, it will be set to coordinate vector value =24 if it is the case of 
delta Y/delta X= 0.900 in -deltaY and -deltaX. 

[0156] Moreover, if the coordinate vector value between the coordinates in each sampling is computed 
as mentioned above as drawing 27 is shown, and the coordinate vector length L between each coordinate 
is a coordinate (XI, Yl) and the coordinate vector length LI of a between (X2, Y2), it is Ll=root {(Y2- 
Y1)2+(X2-X1)2}. 

It is alike and is computed more. Thus, the coordinate vector value and its coordinate vector length are 
computed for every sampled position coordinate, respectively. 

[0157] That is, in step S51, processing formed into a vector coordinate using the vector data by which 
setting storing is carried out beforehand to a vector table TB about the length which indicates a part for 
the change to be the direction where it changes between the position coordinates acquired one by one 
serially is performed. 

[0158] Then, it progresses to step S52 and it is judged whether the coordinate vector length which 
computed at step S51 is unusual coordinate vector length (abnormality vector length) which cannot 
move in a coordinate detection period (predetermined time interval accompanying a sampling signal). In 
addition, the coordinate detection period in the gestalt of this operation is set to 20ms. That is, since step 

552 cannot be moved in fact when the coordinate vector length which computed at step S51 is longer 
than the die length detected in a coordinate detection period (20ms), the coordinate locus judges it to be 
what is unusual coordinate vector length (abnormality vector length), and is not a real-image locus. 
[0159] When coordinate vector length is abnormality vector length, (Y of step S52), Progress to step 

553 and it is judged whether the number of position coordinates as which the number of the coordinate 
vector length which judged abnormality vector length was detected was reached. If the detected number 
of position coordinates is not reached (N of step S53), a terminal position coordinate is changed (step 
S54), and the coordinate vector value based on the terminal point and coordinate vector length are again 
computed in step S5 1 . 

[0160] That is, processing of steps S51-S52 is repeated until it is judged with coordinate vector length 
not being abnormality vector length (N of step S52), or until it is judged with the coordinate vector 
length about the position coordinate of all terminal points being abnormality vector length (Y of step 
S53). 

[0161] If the case where followed, for example, a position coordinate Al is made into an origin 
coordinate is explained The position coordinate computed just behind that as shown in drawing 25 from 
it being A2, B-2, and C2 and D2 One position coordinate is chosen at a time as a terminal point from 
these position coordinates (A2, B-2, C2, D2). Sequential calculation of any of Al ->A2, Al ->B-2, Al - 
>C2, and Al ->D2, the coordinate vector value (origin vector value) concerning one, and its coordinate 
vector length (origin vector length) will be earned out, and the sequential judging of whether it is a real- 
image locus will be carried out. 

[0162] In addition, since (Y of step S53) and decision of a real image can be performed when judged 
with the coordinate vector length about the position coordinate of all terminal points being abnormality 
vector length, it progresses to step S21 mentioned later. 

[0163] On the other hand, when judged with coordinate vector length not being abnormality vector 
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length, (N of step S52) and the position coordinate of the terminal point are memorized in the memory 
of RAM14 grade (step S55), and predetermined initialization (n- 3 (n: count of a coordinate detection 
period)) is performed (step S56). 

[0164] In continuing step S57, the position coordinate of the terminal point of the origin vector 
memorized in memory in step S55 is made into an origin coordinate, the coordinate vector value and 
coordinate vector length between coordinates with the position coordinate detected in the n-th 
coordinate detection period are computed, and it memorizes in the memory of RAM14 grade. 
[0165] Then, it progresses to step S58 and the coordinate vector length which computed at step S57 
judges whether it is the unusual coordinate vector length (abnormality vector length) which cannot move 
in a coordinate detection period. 

[0166] When judged with coordinate vector length not being abnormality vector length, (N of step S58), 
It progresses to step S59 and the coordinate locus of Al ->A2 and the coordinate locus of A2 ->A3 
which should be a real-image locus are compared, a coordinate vector value is in the specific amount of 
displacement (V), and coordinate vector length judges whether it is the locus (abnormalities a variation 
rate merit) which is outside the specific amount of displacement (L). 

[0167] Thus, a coordinate vector value being in the specific amount of displacement (V), and judging 
whether it is the locus (abnormalities a variation rate merit) which is outside the amount of displacement 
of specification [ coordinate vector length ] (L) As shown in drawing 29 , in drawing a straight line 
generally Although a coordinate vector value changes when drawing a curve, although the coordinate 
vector length within a coordinate vector value and the same time amount is almost the same and not 
being illustrated especially, variation is abbreviation identitas and originates in coordinate vector length 
serving as abbreviation identitas. That is, when a detection object moves onto a straight line or a curve, 
since it is not generated, the big difference to coordinate vector length and a coordinate vector value is 
eliminated about the locus (abnormalities a variation rate merit) which is outside the amount of 
displacement of specification [ coordinate vector length ] (L), even if a coordinate vector value is in the 
specific amount of displacement (V). 

[0168] abnormalities a variation rate ~ the coordinate locus of Al ->A2 and the coordinate locus of 
A2 ~>A3 which it should progress to (N of step S59), and step S60, and should be a real-image locus 
when judged with his not being merit — comparing — the variation rate of specification [ a coordinate 
vector value ] — it judges whether it is the locus (abnormalities a variation rate direction) on which it is 
out of an amount (V), and coordinate vector length is decreasing. 

[0169] Thus, judging whether it is the locus (abnormalities a variation rate direction) on which a 
coordinate vector value is out of the specific amount of displacement (V), and coordinate vector length 
is decreasing As shown in drawing 30 , in changing the direction of a straight line a lot and drawing it 
generally Since the writing speed to turn will carry out sequential reduction, will be in a idle state in the 
direction commutation point and will begin to be again drawn in the conversion direction at the rate of 
usual, when a coordinate vector value changes a lot, coordinate vector length originates in increasing 
toward the conversion direction, after decreasing serially. That is, when a detection object changes a 
direction a lot, since a idle state of operation occurs just before, even if coordinate vector length is 
decreasing, it eliminates about the locus (abnormalities a variation rate direction) whose coordinate 
vector value is outside the specific amount of displacement (V). 

[0170] abnormalities — a variation rate ~ if it puts in another way when judged with it not being a 
direction (N of step S60) — abnormality vector length — abnormalities — a variation rate — merit — 
abnormalities — a variation rate — the case where it is not a direction, either — the position coordinate of 
the terminal point - the memory of RAM14 grade — memorizing (step S61) — the count n of a 
coordinate detection period - "1" — it increments (step S62). 

[0171] Then, it is judged whether in step S63, the number of the calculation coordinates for multiple 
times (judgment coordinate number) which needs the count n of a coordinate detection period for the 
real-image judging memorized by memory and which is obtained one by one serially was exceeded. 
When the count n of a coordinate detection period is not over the judgment coordinate number, (Y of 
step S63) and the continuation vector mentioned above are made into an origin vector (step S64), and in 


http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 


11/6/2007 


JP,2003~173237,A [DETAILED DESCRIPTION] 


Page 19 of 25 


step S57, the coordinate vector value based on the terminal point and coordinate vector length are 
computed again. 

[0172] That is, a terminal position coordinate is changed (step S66), and processing of steps S57-S64 is 
repeated until the position coordinate of all terminal points is judged with their being abnormality vector 
length, abnormality displacement length, or the abnormality displacement direction (Y of step S65). 
[0173] and — the position coordinate of all terminal points — abnormality vector length or abnormalities 
— a variation rate — merit or abnormalities — a variation rate — when judged with it being a direction, (Y 
of step S65), the coordinate vector value based on [ in / progress to step S54 again, change a terminal 
position coordinate, and / step S51 ] the terminal point, and coordinate vector length are computed. 
[0174] The position coordinate of the terminal point of the origin vector which followed, for example, 
was memorized in memory in step S55 is A2. When Al ->A2 shall be a real-image locus, the position 
coordinate computed just behind that as shown in drawing 25 from it being A3, and B3, C3 and D3 One 
position coordinate is chosen at a time as a terminal point from these position coordinates (A2, B-2, C2, 
D2). Sequential calculation of any of A2 ->A3, A2 ->B3, A2 ->C3, and A2 ->D3, the coordinate vector 
value (continuation vector value) concerning one, and its coordinate vector length (continuation vector 
length) will be carried out, and the sequential judging of whether it is a real-image locus will be carried 
out. 

[0175] Since it means that (Y of step S63) and a real image were decided on the other hand when judged 
with the count n of a coordinate detection period having exceeded the judgment coordinate number, the 
position coordinate will be transmitted to a computer 5 through an interface 43 (step S67), and it will use 
for processing of the display of the directions location by the directions member, the command input 
corresponding to a directions location, etc. 

[0176] Here, the judgment of being a real image about other position coordinates based on the position 
coordinate of 1 is explained with reference to drawing 23 . If each A and A' of the judgment of being a 
real image about other position coordinates based on the position coordinate of 1 shall be a real image in 
drawing 23 , a coordinate will be detected in the direction of **. For this reason, it turns out that either 
of A and A' is a real image. Moreover, it turns out similarly that either of B and B' is a real image. That 
is, only either of the position coordinate which exists in the same direction is a real image, and another 
side will be a virtual image. Moreover, since B' of the ** direction will also be recognized as a virtual 
image while A* of another side is recognized as a virtual image when it turns out that one A is a real 
image, it turns out that B is a real image. That is, if a real image or a virtual image is recognized about 
the position coordinate of one among four position coordinates memorized by memory, it turns out that 
the judgment of the real image about all position coordinates or a virtual image is possible. Therefore, 
since it is necessary to perform a real -image judging about no computed position coordinates, it becomes 
possible to detect the position coordinate at the time of directing two or more places to coincidence by 
low cost. 

[0177] In addition, as shown in drawi ng 31 , when the position coordinate (it sets to d rawin g 3 1 and is 
Bl) of one exists out of information input area 3a among two or more position coordinates (Al, Bl, CI, 
Dl) memorized by memory, Al and CI can be decided as a real image. 

[0178] That is, if a real image or a virtual image is recognized about the position coordinate of one 
among four position coordinates memorized by memory, according to the judgment of the real image 
about all position coordinates or a virtual image being possible, it will decide as a real image (step S68), 
and the position coordinate of another side will also be transmitted to a computer 5 through an interface 
43 (step S69). Moreover, processing of steps S67-S69 is repeated until it decides about all judgment 
coordinate numbers (Y of step S70). And when transmission of the position coordinate of the real image 
about all judgment coordinate numbers is completed, it ends and (Y of step S70) and real-image judging 
processing return to step S 14. 

[0179] Next, the processing at the time of being judged with the coordinate vector length about the 
position coordinate of all terminal points being abnormality vector length in step S53 is explained. 
Although it progresses to step S21 as (Y of step S53), and a thing which cannot perform decision of a 
real image as mentioned above when judged with the coordinate vector length about the position 
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coordinate of all terminal points being abnormality vector length, in this step S21, it judges whether 
there is any paddle which is still performing real-image judging processing about the position coordinate 
(for example, CI [ on drawing 25 and as opposed to Al ]) of the same direction. When real-image 
judging processing about the position coordinate of the same direction has not been performed yet, (N of 
step S21) and an origin coordinate are changed (step S22), and it progresses to step S20 again, and real- 
image judging processing is performed. On the other hand, when real-image judging processing about 
the position coordinate of the same direction is being performed, (Y of step S21) and the criteria of the 
vector length, displacement length, and the displacement direction set up at step S19 are changed (step 
S23), it progresses to step S20 again, and real-image judging processing is performed. That is, a real- 
image judging will be repeated on these conditions by turns about the position coordinate of two points 
of the same direction. 

[0180] Moreover, when the number of the computed position coordinates is one, while transmitting (Y 
of step S 15), and its computed position coordinate to a computer 5 through an interface 43 (step S24), it 
memorizes in the memory of RAM14 grade (step S25), and returns to step S14. 

[0181] Next, in step S17, the case where it is judged with there being a position coordinate decided as a 
real image is explained. When there is a position coordinate decided as a real image, it progresses to (Y 
of step S17), and step S26. 

[0182] The case where there is a position coordinate decided as a real image here is a case where two or 
more storage of the position coordinate in case the position coordinate computed as mentioned above is 
not plurality is carried out at the memory of RAM14 grade, for example, is a case as shown in drawing 
32 . As the directions member of 1 has described drawin g 32 , it shows the condition that other 
directions members were inserted into information input area 3a. In addition, the case where there is a 
position coordinate decided as a real image cannot be overemphasized by including the case where the 
coordinate of two points is decided by processing which was mentioned above. 
[0183] In step S26, based on the last time of the position coordinate decided as a real image, and the 
value before last, the coordinate vector value (real-image vector value) and coordinate vector length 
(real-image vector length) between coordinates are computed, and it memorizes in the memory of 
RAM 14 grade. 

[0184] then, vector length and a variation rate — merit and a variation rate — after setting up the initial 
criteria (experimental value) of a direction (step S27), the position coordinate of the terminal point of the 
real-image vector memorized in memory in step S26 is made into an origin coordinate, the coordinate 
vector value and coordinate vector length between coordinates with the position coordinate detected by 
coincidence are computed, and it memorizes in the memory of RAM 14 grade. [ two or more ] 
[0185] Then, it progresses to step S29 and the coordinate vector length which computed at step S28 
judges whether it is the unusual coordinate vector length (abnormality vector length) which cannot move 
in a coordinate detection period. 

[0186] When judged with coordinate vector length not being abnormality vector length, (N of step S29), 
It progresses to step S30 and the coordinate locus of A3~>A4 and the coordinate locus of for example, 
A4->A which should be a real-image locus are compared, a coordinate vector value is in the specific 
amount of displacement (V), and coordinate vector length judges whether it is the locus (abnormalities a 
variation rate merit) which is outside the specific amount of displacement (L). 

[0187] abnormalities - a variation rate - the coordinate locus of A3->A4 and the coordinate locus of for 
example, A4->A which it should progress to (N of step S30), and step S31, and should be a real-image 
locus when judged with his not being merit — comparing — the variation rate of specification [ a 
coordinate vector value ] — it judges whether it is the locus (abnormalities a variation rate direction) on 
which it is out of an amount (V), and coordinate vector length is decreasing. 
[0188] abnormalities - a variation rate — if it puts in another way when judged with it not being a 
direction (N of step S3 1) -™ abnormality vector length — abnormalities — a variation rate — merit — 
abnormalities — a variation rate, in not being a direction, either The position coordinate of the terminal 
point is memorized in the memory of RAM14 grade (step S32). While transmitting the position 
coordinate to a computer 5 through an interface 43 (step S33), it decides as a real image (step S34), and 
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the position coordinate of another side is also transmitted to a computer 5 through an interface 43 (step 
S35). 

[0189] the case (Y of step S29) where it is judged with coordinate vector length being abnormality 
vector length on the other hand — abnormalities — a variation rate — the case (Y of step S30) where it is 
judged with his being merit — abnormalities — a variation rate — a detection coordinate is changed (step 

537) and processing of steps S28-S31 is repeated until it reaches (Y of step S31), and a detection 
coordinate number (Y of step S36), when judged with it being a direction. 

[0190] Therefore, when [ for example, ] the position coordinate of the terminal point of the real-image 
vector memorized in memory in step S26 is A4, The position coordinate computed just behind that as 
shown in drawing 32 from their being A, B, C, and D One position coordinate is chosen at a time as a 
terminal point from these position coordinates (A, B, C, D). Sequential calculation of A4->A, A4->B, 
A4->C, any of A4->D or the coordinate vector value (locus vector value) concerning one, and its 
coordinate vector length (locus vector length) will be carried out, and the sequential judging of whether 
it is a real-image locus will be carried out. That is, other position coordinates located in the same 
direction to a photo detector in pursuing the locus of the position coordinate of 1 judged that is a real 
image are recognized to be a virtual image, and the position coordinate which are other real images is 
decided. 

[0191] Moreover, when a detection coordinate number is reached, (Y of step S36) and the criteria of the 
vector length, displacement length, and the displacement direction set up at step S27 are changed (step 

53 8) , and it progresses to step S28 again, and a coordinate vector value (locus vector value) and its 
coordinate vector length (locus vector length) are computed. 

[0192] Even if it is the case where a total of four position coordinates are computed by two directions 
members by the above processings by the inside of information input area 3a having been directed to 
coincidence, the position coordinate directed by two directions members can be detected, and these two 
position coordinates can be confirmed. 

[0193] Next, another example of the actuation image displayed on screen 2a is explained. 
[0194] First, as shown in drawing 33 , when it points to coincidence to three on screen 2a, the dial 101 
which is an actuation image is displayed on the location where it is beforehand set up near [ the ] the 
three points ( drawing 33 (a)). The image of this dial 101 is beforehand contained in the drawing 
software of a hard disk 17. And the location of three points which is pointing on screen 2a is moved, if 
actuation of turning a dial 101 is earned out, the image of a dial 101 can also be rotated and rotation 
actuation of the dial 101 can be carried out ( drawing 33 (b)). This dial 101 is carrying out rotation 
actuation, and makes it possible to perform predetermined actuation to the information input/output 
system L It is suitable for gradual or stepless adjustment of fixed physical quantity, such as adjustment 
of the voice volume in the case of outputting voice with the information input/output system 1 in this 
example, since an actuation image is a dial, etc. 

[0195] Processing about this dial 101 is specifically performed as follows. Dr a wi ng 34 is a flow chart 
explaining the processing in this case. First, it detects that coincidence points to three on screen 2a (Y of 
step S71). Although the coordinate of three or more points to which it pointed on screen 2a is 
undetectable to coincidence in the processing explained below with reference to drawing 23 , it cannot 
be necessary to specify that exact coordinate of three points in this example that what is necessary is just 
to be able to detect that coincidence points to three on screen 2a. That is, since a total of nine points of 
the real image of three points and the virtual image of six points are detected also in the example below 
drawing 23 when pointing to three on screen 2a, thereby, it is detectable that actually pointing is three 
points (even if the exact location of three points is undetectable). 

[0196] In the example of drawing 35 , 6 point G1-G6 of three-point Pa of a real image, Pb and Pc, and a 
virtual image are detected. And the coordinate of the middle point C of each of these coordinates Pa (xa, 
ya), Pb (xb, yb), Pc (xc, yc), Gl (xl, yl)-G6 (x6, y6) of nine points is searched for (step S72). 
[0197] namely, - x0= (xa+xb+xc+xl+x2+x3+x4+x5+x6)/9 y0= 
(ya+yb+yc+yl+y2+y3+y4+y5+y6)/9 .... (6) 

****** is performed and the coordinate (xO, yO) of the middle point C is searched for. 
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[0198] And the image of a dial 101 is displayed centering on the location of this middle point C (xO, yO) 
(stepS73). 

[0199] And when there is migration of a location, as it is shown in (Y of step S74), and drawing 36 nine- 
point Pa-Pc and in G1-G6 One point is specified as an observing point nine-point Pa-Pc and in G1-G6 
(this example the point Pa), and the nearest detecting point is made into the moving point of an 
observing point at an observing point in the case of migration of a location (in this example, it displays 
as point Pa'). The middle point C as a core of a circle Angle-of-rotation thetam of the circle concerned is 
computed from the observing point Pa (xa, ya) and two points of moving point Pa' (xa\ ya') (step S75). 
Step S74 has realized a migration detection means and migration detection processing. 
[0200] That is, migration length L=root(xa' - xa) 2+(ya' - ya) 2 radius r=root(xa-x0) 2+(ya-y0) 2 are 
calculated (also see drawing 37 ), and it is angle-of-rotation thetam=(360xL)/(2x pixr) from this result. 
(However, pi circular constant) 

[0201] And according to angle-of-rotation thetam, the image of a dial 101 is rotated and displayed 
centering on the middle point C (step S76). Steps S73, S75, and S76 have realized an actuation image 
display means and actuation image display processing. Moreover, actuation according to angle-of- 
rotation thetam is received and performed (step S77). Step S77 has realized an actuation means and 
actuation processing. That is, when a dial 101 operates voice volume as mentioned above, voice volume 
will be operated according to the magnitude of angle-of-rotation thetam. When no longer pointing to 
three on screen 2a, (Y of step S78) and the display of a dial 101 are eliminated (step S79). 
[0202] Another example of the actuation image displayed on screen 2a is explained. 
[0203] As shown in drawing 38 , when it points to coincidence to five on screen 2a with five fingers of 
one hand etc., a door 102 is displayed on the location where it is beforehand set up near [ the ] the five 
points ( drawing 38 (a)). And if the location of five points to which it pointed as it was is moved below 
(or upper part), a door 102 will open gradually with migration of the location of five points, and the 
pallet 103 which is an actuation image will appear under a door 102 ( drawing 38 (b)). The image of a 
door 102 and a pallet 103 is beforehand contained in the drawing software of a hard disk 17. And 
various actuation can be inputted on a pallet 103 by pointing to one point from which a user differs on a 
pallet 103, respectively one by one. Since a door 102 is displayed and the pallet 103 which is an 
actuation image is first displayed on the bottom of a door 102 after that in this example, it is suitable 
when displaying the actuation image for performing the actuation image which you want to display 
immediately only by pointing to a screen 2a top, for example, the input which changes a initial value. 
[0204] Processing about this pallet 103 is specifically performed as follows. Drawing 39 is a flow chart 
explaining the processing in this case. First, it detects that coincidence points to five on screen 2a (Y of 
step S81). Since a total of 25 points of the real image of five points and the virtual image of 20 points 
are detected when it cannot be necessary to specify the exact coordinate of five points and points to five 
on screen 2a also in this example, thereby, it is detectable that actually pointing is five points. 
[0205] And the same operation as (6) is performed also here, and the coordinate (xO, yO) of the middle 
point C of a total of 25 points is searched for (step S82). (refer to draw in g 40 ) And the image of a door 
102 is displayed on screen 2a centering on the middle point C (step S83). Step S83 has realized a door 
display means and door display processing. 

[0206] Then, although (Y of step S84) and the location of the middle point C are also caudad moved 
when the location of five points to which the user is pointing is dragged caudad as it was and there is 
migration of the location of five points, it is not necessarily in agreement with the drag direction. Step 
S84 has realized a migration detection means and migration detection processing. Since the thing which 
is the need is the migration length to a lower part, if it sets the coordinate of C point after moving the 
coordinate of C point before migration (xO, yO) to (xl, yl) By "l=yl-y0", the migration length 1 to a 
lower part is found (refer to drawing 41 ) (step S85), and the image of a door 102 is lowered and 
displayed only for the migration length 1 minutes, and a pallet 103 is displayed on the location of the 
first door 102 (step S86). Step S86 has realized a door modification means, door modification 
processing, an actuation image display means, and actuation image display processing. It is made for the 
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display of this pallet 103 to be whether a pallet 103 appears gradually from under a door 102 by 
displaying only the location of a door 102, and the image of a part with which it is not covered. 
[0207] And when actuation of a pallet 103 is made, (Y of step S87) and its actuation (for example, as 
mentioned above modification of a initial value) are received and performed (step S88), and when 
termination of a display of a pallet 103 is directed on a pallet 103, the display of (Y of step S89), a door 
102, and a pallet 103 is ended (step S90). Step S88 has realized an actuation means and actuation 
processing. 

[0208] Another example of the actuation image displayed on screen 2a is explained. 
[0209] As shown in drawi n g 42 , it is not simultaneous on screen 2a, and when it points to three points 
to coincidence one by one, the pallet 104 which is an actuation image is displayed on the location where 
it is beforehand set up near [ the ] the three points. The image of a pallet 104 is contained in the drawing 
software stored in the hard disk 17. In this case, a pallet 103 does not appear gradually with the drag of a 
door 102 like the above-mentioned example, but since a pallet 104 is what is displayed immediately, it is 
suitable for the display of the actuation image which you want to display immediately only by pointing 
to a screen 2a top. 

[0210] As shown in drawing 43 , after the processing in this case detects one point (point A) (Y of step 
S91) (refer to drawing 44 ), One another point (point B) is detected in predetermined time, with this one 
point maintained (Y of step (refer to drawing 45 ) S92). Furthermore, if one point (point C) of an 
exception is detected, with these two points maintained (Y of step S93) (refer to drawing 46 ), a pallet 
104 will be displayed on the location where it is beforehand set up near these three points (step S94). 
Step S94 has realized an actuation image display means and actuation image display processing. 
[0211] In this case, since it can also perform easily detecting the exact coordinate of three points (points 
A, B, and C), you may make it determine the display position of a pallet 104 from that exact coordinate 
of three points, although it may ask for the middle point of the real image of three points, and the virtual 
image of six points like the above-mentioned and a pallet 104 may be displayed on the location of the 
predetermined direction of the middle point concerned, and predetermined distance. 
[0212] That is, although Points A, B, C, and D will be detected if Point B is directed with the point A 
directed as shown in drawing 45 , it turns out from the beginning that an A point is a real image 
( drawing 44 ). Since Points B and D should not be detected supposing Point C is the real image of the 
2nd point, and Points B and C should not be detected supposing Point D is the real image of the 2nd 
point, a B point is judged to be the real image of the 2nd point. Next, since Points I, F, D, C, and E will 
not be detected if Point H is the real image of the 3rd point supposing Points A and B are decided as 
shown in .drawing 46 , Point H is judged to be a virtual image. The same decision is repeated and it is 
judged with Points A, B, and C being real images. 

[0213] After the display (step S94) of a pallet 104, when actuation of a pallet 104 is made, (Y of step 
S95) and its actuation (for example, as mentioned above modification of a initial value) are received and 
performed (step S96), and when termination of a display of a pallet 104 is directed on a pallet 104, (Y of 
step S97) and the display of a pallet 104 are ended (step S98). 
[0214] Another example of the actuation image displayed on screen 2a is explained. 
[0215] If it points to one point (point Pa) on screen 2a, it points to the 2nd (point Pb) point in this 
condition and this location of the 2nd point is moved up and down as shown in drawing 47 , the slider 
bar 105 which is an actuation image will be displayed on the location of the 2nd point to which it is 
pointing. The image of a slider bar 105 is contained in the drawing software in a hard disk 17. This 
slider bar 105 as well as the case of a dial 101 is suitable for gradual or stepless adjustment of fixed 
physical quantity, such as adjustment of the voice volume in the case of outputting voice with the 
information input/output system 1, etc. 

[0216] As shown in drawing 48 , after the processing in this case detects one point (point A) (Y of step 
S101) (refer to drawing 49 ), One another point (point B) is detected in predetermined time, with this 
one point maintained (Y of step S102). Then, when migration of the 2nd (point B) point is detected with 
the first directions of one point (point A) maintained, it carries out by displaying the image of a slider 
bar 105 on (Y of step S103), and the location of the 2nd (point B) point (step S104). Step S103 realizes a 
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migration detection means and migration detection processing, and step S104 has realized an actuation 
image display means and actuation image display processing. 

[0217] Detection of the exact coordinate location of Points A and B can be performed using the 
technique mentioned above below with reference to drawing 23 . Thereby, it can judge with Points A 
and B being real images among point A-D. and the time of the location of Point B moving the 
coordinate (refer to dra win g 49 (xO, y0)) of the location of the original point B ~ the coordinate of the 
location of the point B after migration — ** (refer to drawing 50 (xl, yl)), if it carries out By "l=yl-yO n , 
since vertical migration length can be found, the image of a slider bar 105 can be displayed on the 
location which only distance 1 moved perpendicularly. 

[0218] And actuation (adjustment of voice volume etc.) according to the distance 1 which moved is 
received and performed (step S105). Step S105 has realized an actuation means and actuation 
processing. Then, when detection of the two-point coincidence of Points A and B is no longer made, (Y 
of step S106) and the display of a slider bar 105 are eliminated (step S107). 

[0219] In the above, the example of various actuation images was explained. Next, the processing for 
judging the exception of these actuation images and displaying a suitable actuation image according to 
the directions on screen 2a, is explained. 

[0220] As shown in drawing 51 , sequential detection of the two points is carried out on screen 2a (Y of 
step SI 1 1), when moving one point detected behind, it shifts to the processing processing described 
above with reference to (Y of step SI 12), and dr a w i ng 48 (step SI 13), and a slider bar 105 (refer to 
drawing 47 ) is displayed. In this case, when there is no migration of one point detected behind, it shifts 
to the processing described above with reference to (N of step SI 12), and drawing 20 (step SI 14), and 
an icon 94 (refer to drawing 22 ) is displayed. 

[0221] Also when two points are detected to coincidence on screen 2a, it shifts to the processing 
described above with reference to (Y of step SI 15), and drawing 20 (step SI 14), and an icon 94 (refer to 
drawing 22 ) is displayed. 

[0222] When sequential detection of the three points is carried out on screen 2a, it shifts to the 
processing described above with reference to (Y of step SI 16), and dra win g 43 (step SI 17), and a pallet 
104 is displayed (refer to drawi n g 42 ). 

[0223] When three points are detected to coincidence on screen 2a, it shifts to the processing described 
above with reference to (Y of step SI 18), and drawing 34 (step SI 19), and a dial 101 is displayed (refer 
to drawing 33 ). 

[0224] When five points are detected to coincidence on screen 2a, it shifts to the processing described 
above with reference to (Y of step SI 20), and dra w i n g 3 9 (step S121), and a pallet 103 is displayed 
(refer to drawing 38 ). Processing of steps Sill -S 121 has realized an actuation image display means and 
actuation image display processing. 

[0225] Below, the example of a display of other actuation images is explained briefly. 
[0226] As shown in drawing 52 , when it points to two points (points A and B) one by one on screen 2a 
So that the predetermined object 106 which is an actuation image is displayed, and the distance of these 
points A and B may be expanded and it may be made to reduce in those two points When moving the 
location of Points A and B, it responds to the magnitude of the migration length, and it expands and 
reduces and you may make it display the magnitude of an object 106. An object 106 is the icon 94 
mentioned above. 

[0227] Drawing 53 is a flow chart in this case. Namely, after detecting one point (point A) (Y of step 
S131), One another point (point B) is detected in predetermined time, with this one point maintained (Y 
of step SI 32). When Points A and B are moved, (Y of step S133) and an object 106 are displayed (step 
S134). Then, the distance la of the beginning of Point A and Point B, A difference with the distance lb 
after migration is searched for, the range difference 1c of the distance la and distance lb is searched for 
(step S i 35), and it responds to the magnitude of the range difference lc, and an object 106 is expanded 
and it reduces (step S 136). By step SI 33, SI 34 realizes an actuation image display means and actuation 
image display processing, and step SI 36 has realized an enlarging-or-contracting means and enlarging- 
or-contracting processing for a migration detection means and migration detection processing. 
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[0228] As shown in drawing 54 , when others and three points (points B, C, and D) are detected to 
coincidence, maintaining this detection of one point after detection of one point (point A), you may 
make it display a pallet 104, although he is trying to display a pallet 104 in the example mentioned 
above with reference to drawing 42 - drawing 46 when sequential detection of the points A, B, and C is 
carried out. 

[0229] Furthermore, although a slider bar 105 is displayed on Point B and he is trying for a slider bar 
105 to move with migration of Point B in the example mentioned above with reference to drawing 47 - 
drawing 50 , a slider bar 105 is displayed ranging over Points A and B, and you may make it a slider bar 
105 move with vertical migration of Points A and B, as shown in drawing 55 . 
[0230] 

[Effect of the Invention] By easy actuation which points to two or more [ on a screen ] with the finger of 
one hand etc., since invention given in claims 1 and 12 can display a required actuation image near the 
location to which it pointed etc., it can operate an actuation image on a screen at hand immediately, and 
it can raise operability. And since there is no display of an actuation image in pointing to one on a 
screen, it is easily distinguishable from the actuation performed by pointing to one place. 
[0231] In invention given in claims 1 and 12, since invention given in claims 2 and 13 does not display 
an actuation image when a certain amount of time interval is opened and it points one by one to two or 
more [ on a screen ], it can distinguish easily the case where it points to two or more [ on a screen ], 
without aiming at the display of an actuation image. 

[0232] In invention according to claim 1, 2, 12, or 13, since invention given in claims 3 and 14 does not 
display an actuation image when a certain amount of distance spacing is opened and it points to two or 
more [ on a screen ], it can distinguish easily the case where it points to two or more [ on a screen ], 
without aiming at the display of an actuation image. 

[0233] Invention of a publication can display an actuation image on claims 4 and 15 in the class, 
number, or display position beforehand registered into 1 of either [ claims 1-3 and ] 12-14 in invention 
of a publication. 

[0234] Since invention given in claims 5 and 16 can be registered into a request of a user about the detail 
of the actuation image displayed on claims 4 and 15 in invention of a publication, it can raise operability 
further. 

[0235] In invention given in claims 1 and 12, it points on a screen to invention given in claims 6 and 17, 
and a user can perform predetermined actuation by migration of a location. 

[0236] It can be made to display that it pointed on the screen to invention given in claims 7 and 18, and 
it operated the actuation image in invention given in claims 6 and 17 according to migration of a 
location. 

[0237] It can be made easy to set invention given in claims 8 and 19 to invention given in claims 1 and 

12, to expand, to reduce to the size of a request of an actuation image easily, and to operate it. 

[0238] Since invention given in claims 9 and 20 can display an actuation image from under the door 

which moves gradually if the location to which did not display an actuation image but it pointed is 

moved, when it points to two or more locations on a screen in invention of a publication to claims 1 and 

12, and displaying an actuation image not to not much show immediately, it is suitable. 

[0239] Invention of a publication can use an icon, a dial, a slider bar, or a pallet for 1 of either [ claims 

1-9 and ] 12-20 as an actuation image in invention of a publication at claims 10 and 21. 

[0240] Invention of a publication can make claims 1 1 and 22 display various kinds of actuation images 

on 1 of either [ claims 1-10 and ] 12-21 alternatively by the difference in how on a screen to point in 

invention of a publication. 

[0241] Invention according to claim 23 can do so the same effectiveness as invention of a publication to 
one 1 of claims 12-22. 
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TECHNICAL FIELD 


[Field of the Invention] This invention relates to information input/output system and a program. 
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PRIOR ART 


[Description of the Prior Art] It has the indicating equipment for displaying an alphabetic character and 
an image in recent years, the coordinate input unit which arranged the information input screen (touch 
panel side) in the front face of an indicating equipment, and the control unit which performs the display 
control of an indicating equipment based on the input from a coordinate input unit, and the information 
input/output system which constituted the screen and the write-in field of an electronic blackboard using 
the indicating equipment and the coordinate input unit is offered. 

[0003] for example, made in Smart Technologies (SMART Technologies Inc.) is smart — 2000 is in the 
condition which projected the image of an alphabetic character, a picture, a graphic form, and a graphic 
on the panel using the liquid crystal projector connected to the computer, and performs processing which 
downloads the information on handwritten to a computer using the coordinate input unit (write-in field) 
arranged in the front face of the plane of projection (screen) of a panel. And handwritten information 
and image information are compounded within a computer, and it enables it to express as real time 
through a liquid crystal projector again. 

[0004] Since the image inputted using the coordinate input unit can be displayed in piles as an overwrite 
image to the image on the screen currently displayed with the display, at a meeting, a presentation, 
schools, etc., it is already used widely, and the use effectiveness is highly estimated by such information 
input/output system. Moreover, it is used also as a teleconference by including communication facility, 
such as voice and an image, in such information input/output system, and connecting between remote 
places by the communication line. 

[0005] Moreover, the technique of various methods is proposed as a coordinate input unit used for such 
information input/output system. That is, the optical thing besides [ which has a physical field like a 
touch panel side as this coordinate input device ] a method is proposed (for example, refer to JP,1 1- 
1101 16, A). 
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EFFECT OF THE IN VENTION 


[Effect of the Invention] By easy actuation which points to two or more [ on a screen ] with the finger of 
one hand etc., since invention given in claims 1 and 12 can display a required actuation image near the 
location to which it pointed etc., it can operate an actuation image on a screen at hand immediately, and 
it can raise operability. And since there is no display of an actuation image in pointing to one on a 
screen, it is easily distinguishable from the actuation performed by pointing to one place. 
[0231] In invention given in claims 1 and 12, since invention given in claims 2 and 13 does not display 
an actuation image when a certain amount of time interval is opened and it points one by one to two or 
more [ on a screen ], it can distinguish easily the case where it points to two or more [ on a screen ], 
without aiming at the display of an actuation image. 

[0232] In invention according to claim 1, 2, 12, or 13, since invention given in claims 3 and 14 does not 
display an actuation image when a certain amount of distance spacing is opened and it points to two or 
more [ on a screen ], it can distinguish easily the case where it points to two or more [ on a screen ], 
without aiming at the display of an actuation image. 

[0233] Invention of a publication can display an actuation image on claims 4 and 15 in the class, 
number, or display position beforehand registered into 1 of either [ claims 1-3 and ] 12-14 in invention 
of a publication. 

[0234] Since invention given in claims 5 and 16 can be registered into a request of a user about the detail 
of the actuation image displayed on claims 4 and 15 in invention of a publication, it can raise operability 
further. 

[0235] In invention given in claims 1 and 12, it points on a screen to invention given in claims 6 and 17, 
and a user can perform predetermined actuation by migration of a location. 

[0236] It can be made to display that it pointed on the screen to invention given in claims 7 and 18, and 
it operated the actuation image in invention given in claims 6 and 17 according to migration of a 
location. 

[0237] It can be made easy to set invention given in claims 8 and 19 to invention given in claims 1 and 

12, to expand, to reduce to the size of a request of an actuation image easily, and to operate it. 

[0238] Since invention given in claims 9 and 20 can display an actuation image from under the door 

which moves gradually if the location to which did not display an actuation image but it pointed is 

moved, when it points to two or more locations on a screen in invention of a publication to claims 1 and 

12, and displaying an actuation image not to not much show immediately, it is suitable. 

[0239] Invention of a publication can use an icon, a dial, a slider bar, or a pallet for 1 of either [ claims 

1-9 and ] 12-20 as an actuation image in invention of a publication at claims 10 and 21. 

[0240] Invention of a publication can make claims 11 and 22 display various kinds of actuation images 

on 1 of either [ claims 1-10 and ] 12-21 alternatively by the difference in how on a screen to point in 

invention of a publication. 

[0241] Invention according to claim 23 can do so the same effectiveness as invention of a publication to 
one 1 of claims 12-22. 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] By the way, when operating various applications etc. on that 
screen using the above information input/output system, it is possible to carry out by displaying a tool 
bar on a screen, and carrying out by pointing to the icon on this tool bar by directions members, such as 
a finger and Penn, or operating remote control of dedication. When pointing to an icon by the directions 
member, a coordinate input unit detects the coordinate of the location to which the directions member 
concerned points, and it judges to which icon it is pointing. 

[0007] The display used with information input/output system However, 40 inches, If the thing of the 
big screen of 50 inches is assumed and it is going to point to the icon of the tool bar on a screen (usually 
displayed on the upper and lower sides of a screen, or an edge on either side) by the directions member 
Compromise to the location where the desired icon is displayed, or [ lengthening the limbs greatly one 
by one, in order that a user may operate an icon ] Or it is necessary to start specially, whenever it clicks 
on an icon, in sitting on a chair and operating it, and there is fault that actuation is very complicated. 
[0008] Moreover, in operating [ since it cannot be operated on the screen of information input/output 
system when operating it with remote control of dedication as mentioned above, while looking at a 
screen, or ] it, explaining, there is fault that actuation is very complicated too. 
[0009] The purpose of this invention is making it possible to operate an icon on a screen at hand 
immediately, and raising operability. 

[0010] Another purpose of this invention is enabling it for the actuation performed by pointing to one on 
a screen to distinguish easily, when raising this operability. 

[001 1] Another purpose of this invention is enabling it to distinguish easily the case where it points to 
two or more [ on a screen ], without aiming at the display of an icon, when raising the aforementioned 
operability. 

[0012] Another purpose of this invention is enabling it to display an icon in the class, number, or display 
position which is registered beforehand in the aforementioned case. 

[0013] Another purpose of this invention is raising operability further, as a user's can register with a 
request about the detail of the icon which is displayed in the aforementioned case. 
[0014] Another purpose of this invention is that point on a screen and a user enables it to perform 
predetermined actuation by migration of a location. 

[0015] Another purpose of this invention is enabling it to display that it pointed on the screen and the 
actuation image was operated according to migration of a location. 

[0016] Another purpose of this invention is making an actuation image easy to expand, to reduce to 
desired size easily, and to operate it. 

[0017] Another purpose of this invention is displaying various kinds of actuation images alternatively by 
the difference in how on a screen pointing. 
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MEANS 


[Means for Solving the Problem] Invention according to claim 1 is equipped with the coordinate input 
unit which detects the coordinate on the screen concerned of the display which displays an image, and 
two or more locations to which it pointed on the screen of this display. In the information input/output 
system which displays said display based on the coordinate detected with said coordinate input unit 
When it detects pointing to two or more locations in said screen top with the storage which registers the 
actuation image beforehand, and said coordinate input unit It is the information input/output system 
characterized by having an actuation image display means to display the actuation image registered into 
the predetermined location on said screen. 

[0019] In this specification, it is the graphic form displayed on a screen, and by performing 
predetermined actuation with a finger etc. to that graphic form, an actuation image receives that a user 
performs various actuation to information input/output system, and are an icon, a dial, a slider bar, a 
pallet, etc. 

[0020] Therefore, by easy actuation which points to two or more [ on a screen ] with the finger of one 
hand etc., since a required actuation image can be displayed near the location to which it pointed etc., an 
actuation image can be immediately operated on a screen at hand, and operability can be raised. And 
since there is no display of an actuation image in pointing to one on a screen, it is easily distinguishable 
from the actuation performed by pointing to one place. 

[0021] the time check which clocks the time amount of a between the time of invention according to 
claim 2 pointing to said two or more locations in invention according to claim 1, respectively — a means 
and the 1st comparison means which judges whether it is below the predetermined time to which this 
clocked time amount is set beforehand — having — said actuation image-display means — said time 
check - it is characterized by what said actuation image displays for on condition that time amount is 
below said predetermined time. 

[0022] Therefore, since an actuation image is not displayed when a certain amount of time interval is 
opened and it points one by one to two or more [ on a screen ], the case where it points to two or more 
[ on a screen ], without aiming at the display of an actuation image is easily distinguishable. 
[0023] A ranging means by which invention according to claim 3 calculates the distance between the 
coordinates which pointed to said two or more locations, respectively in invention according to claim 1 
or 2, It has the 2nd comparison means which judges whether it is below the predetermined distance to 
which this calculated distance is set beforehand, and said actuation image display means is characterized 
by what said actuation image is displayed for on condition that said operation distance is said below 
predetermined distance. 

[0024] Therefore, since an actuation image is not displayed when a certain amount of distance spacing is 
opened and it points to two or more [ on a screen ], the case where it points to two or more [ on a 
screen ], without aiming at the display of an actuation image is easily distinguishable. 
[0025] Invention according to claim 4 is set to invention given in one 1 of claims 1-3. Said storage It is 
registered about said class at least among the display positions in said display on the basis of at least one 
of the class of the actuation image registered, its number, and said the two or more coordinates. Said 
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actuation image display means is characterized by what said actuation image is displayed for according 
to the contents of registration of said storage. 

[0026] Therefore, an actuation image can be displayed in the class, number, or display position 
registered beforehand. 

[0027] In invention according to claim 4, invention according to claim 5 is characterized by having an 
updating means to update the contents of registration of said storage from the contents of a reception 
beam concerned, when the reception injury of this input is carried out, a reception means to receive the 
input of the contents of registration to said storage, and. 

[0028] Therefore, since it can register with a request of a user about the detail of the actuation image to 
display, operability can be raised further. 

[0029] Invention according to claim 6 carries out having an actuation means receive and perform 
predetermined actuation according to detection distance and a direction concerned as the description in 
invention according to claim 1, when there is said detection by said migration detection means, where a 
migration detection means point and detect the distance and the direction of migration of a location and 
said actuation image on said screen are displayed. 

[0030] Therefore, it points on a screen and a user can perform predetermined actuation by migration of a 
location. 

[0031] In invention according to claim 6, invention according to claim 7 is characterized by what the 
display position on said screen of said actuation image is changed for according to detection distance 
and a direction concerned, when said actuation image display means has detection by said migration 
detection means, where said actuation image is displayed. 

[0032] Therefore, it can be made to display that it pointed on the screen and the actuation image was 
operated according to migration of a location. 

[0033] Invention according to claim 8 is characterized by to have an enlarging-or~contracting means 
responds in detection distance and a direction concerned, and expand or reduce the magnitude on said 
screen of said actuation image in invention according to claim 1, when there is said detection by a 
migration detection means point and detect the distance and the direction of migration of a location and 
said migration detection means on said screen. 

[0034] Therefore, an actuation image can be made easy to expand, to reduce to desired size easily, and 
to operate it. 

[0035] When it detects pointing to two or more locations in said screen top with said coordinate input 
unit in invention according to claim 1, invention according to claim 9 A door display means to display a 
door on the predetermined location on said screen, and a migration detection means to point on said 
screen and to detect the distance and the direction of migration of a location, Where said door is 
displayed, when there is detection of said migration Having a door modification means to change the 
display position on said screen of said door according to detection distance and a direction concerned, 
said actuation image display means displays that said actuation image appears gradually according to 
migration of the door concerned from under said door by which said display position was changed. 
[0036] Therefore, it is suitable when it points to two or more locations in a screen top, and displaying an 
actuation image not to not much show immediately, since an actuation image can be displayed from 
under the door which moves gradually if the location to which did not display an actuation image but it 
pointed is moved. 

[0037] Invention according to claim 10 is characterized by what said actuation image is an icon, a dial, a 
slider bar, or a pallet in invention given in one 1 of claims 1-9. 

[0038] Therefore, an icon, a dial, a slider bar, or a pallet can be used as an actuation image. 
[0039] Invention according to claim 11 is set to invention given in one 1 of claims 1-10. Said storage 
Having registered two or more kinds of said actuation images, said actuation image display means is 
indicated said actuation image by said thing [ carrying out by choosing more than one from the actuation 
images of a class ], corresponding [ of said location to which it pointed / concerned ] to the number and 
whether it pointed out and the example was performed to coincidence, or it was carried out one by one. 
[0040] Therefore, various kinds of actuation images can be alternatively displayed by the difference in 
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how on a screen to point. 

[0041] Invention according to claim 12 is equipped with the coordinate input unit which detects the 
coordinate on the screen concerned of the display which displays an image, and two or more locations to 
which it pointed on the screen of this display. In the program to the computer which makes a computer 
perform controlling information input/output system which displays said display based on the coordinate 
detected with said coordinate input unit which can be read When it detects pointing to two or more 
locations in said screen top with said coordinate input unit, it is the program characterized by making a 
computer perform actuation image display processing which displays the actuation image beforehand 
registered into storage on the predetermined location on said screen. 

[0042] Therefore, by easy actuation which points to two or more [ on a screen ] with the finger of one 
hand etc., since a required actuation image can be displayed near the location to which it pointed etc., an 
actuation image can be immediately operated on a screen at hand, and operability can be raised. And 
since there is no display of an actuation image in pointing to one on a screen, it is easily distinguishable 
from the actuation performed by pointing to one place. 

[0043] the time check which clocks the time amount of a between the time of invention according to 
claim 13 pointing to said two or more locations in invention according to claim 12, respectively — with 
processing 1st comparison processing which judges whether it is below the predetermined time to which 
this clocked time amount is set beforehand is performed to a computer — making — said actuation image 
display processing — said time check ~ it is characterized by what said actuation image is displayed for 
on condition that time amount is said below predetermined time. 

[0044] Therefore, since an actuation image is not displayed when a certain amount of time interval is 
opened and it points one by one to two or more [ on a screen ], the case where it points to two or more 
[ on a screen ], without aiming at the display of an actuation image is easily distinguishable. 
[0045] Invention according to claim 14 is set to invention according to claim 12 or 13. The ranging 
processing which calculates the distance between the coordinates which pointed to said two or more 
locations, respectively, A computer is made to perform 2nd comparison processing which judges 
whether it is below the predetermined distance to which this calculated distance is set beforehand, and 
said actuation image display processing is characterized by what said actuation image is displayed for on 
condition that said operation distance is said below predetermined distance. 

[0046] Therefore, since an actuation image is not displayed when a certain amount of distance spacing is 
opened and it points to two or more [ on a screen ], the case where it points to two or more [ on a 
screen ], without aiming at the display of an actuation image is easily distinguishable. 
[0047] Invention according to claim 15 is set to invention given in one 1 of claims 12-14. Said actuation 
image display processing It is characterized by what said actuation image is displayed [ among the 
display positions in said display on the basis of at least one of the class of the actuation image registered, 
its number, and said the two or more coordinates ] for according to the contents of registration of said 
storage registered about said class at least. 

[0048] Therefore, an actuation image can be displayed in the class, number, or display position 
registered beforehand. 

[0049] In invention according to claim 15, invention according to claim 16 is characterized by making a 
computer perform the update process which updates the contents of registration of said storage from the 
contents of a reception beam concerned, when the reception injury of this input is earned out with the 
reception processing which receives the input of the contents of registration to said storage. 
[0050] Therefore, since it can register with a request of a user about the detail of the actuation image to 
display, operability can be raised further. 

[0051] Invention according to claim 17 makes a computer perform migration detection processing of 
pointing on said screen and detecting the distance and the direction of migration of a location in 
invention according to claim 12, and actuation image-display processing carries out what it is what 
changes the display position on said screen of said actuation image according to detection distance and a 
direction concerned as the description, when this detection is in the condition that said actuation image 
was displayed. 
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[0052] Therefore, it points on a screen and a user can perform predetermined actuation by migration of a 
location. 

[0053] In invention according to claim 17, invention according to claim 18 is characterized by making a 
computer perform actuation processing which receives and performs predetermined actuation according 
to detection distance and a direction concerned, when there is said detection by said migration detection 
means, where said actuation image is displayed. 

[0054] Therefore, it can be made to display that it pointed on the screen and the actuation image was 
operated according to migration of a location. 

[0055] It carries out that invention according to claim 19 makes a computer perform the enlarging-or- 
contracting processing which responds in detection distance and a direction concerned, and expands or 
reduces in the magnitude on said screen of said actuation image when there is said detection by the 
migration detection processing in__which point and the distance and the direction of migration of a 
location are detected and said migration detection processing on said screen, in invention according to 
claim 12 as the description. 

[0056] Therefore, an actuation image can be made easy to expand, to reduce to desired size easily, and 
to operate it. 

[0057] When it detects pointing to two or more locations in said screen top with said coordinate input 
unit in invention according to claim 12, invention according to claim 20 Door display processing which 
displays a door on the predetemiined location on said screen, and migration detection processing in 
which point on said screen and the distance and the direction of migration of a location are detected, 
Where said door is displayed, when there is detection of said migration A computer is made to perform 
door modification processing in which the display position on said screen of said door is changed 
according to detection distance and a direction concerned. Said actuation image display processing It is 
displayed that said actuation image appears gradually according to migration of the door concerned from 
under said door by which said display position was changed. 

[0058] Therefore, it is suitable when it points to two or more locations in a screen top, and displaying an 
actuation image not to not much show immediately, since an actuation image can be displayed from 
under the door which moves gradually if the location to which did not display an actuation image but it 
pointed is moved. 

[0059] Invention according to claim 21 is characterized by what said actuation image display processing 
displays an icon, a dial, a slider bar, or a pallet for as said actuation image in invention given in one 1 of 
claims 12-20. 

[0060] Therefore, an icon, a dial, a slider bar, or a pallet can be used as an actuation image. 
[0061] It is characterized by carrying out by invention according to claim 22 choosing in invention 
given in one 1 of claims 12-21 from the actuation images with which two or more kinds of said 
actuation image display processings are registered into said storage in the display of said actuation 
image, corresponding [ of said location to which it pointed / concerned ] to the number and whether it 
pointed out and the example was performed to coincidence, or it was carried out one by one. 
[0062] Therefore, various kinds of actuation images can be alternatively displayed by the difference in 
how on a screen to point. 

[0063] Invention according to claim 23 is a storage characterized by having memorized the program of a 
publication to one 1 of claims 12-22. 

[0064] Therefore, the same operation as invention of a publication and effectiveness can be done so to 

one 1 of claims 12-22. 

[0065] 

[Embodiment of the Invention] The gestalt of 1 implementation of this invention is explained. 
[0066] Drawing 1 is the appearance perspective view showing roughly the information input/output 
system 1 which is the gestalt of this operation, and drawing 2 is the block diagram showing electric 
connection of the information input/output system 1. As shown in drawing 1 and drawing 2 , the 
information input/output system 1 is equipped with the panel section 4 which is the I/O device which 
consists of the plasma display panels (PDP) 2 and the coordinate input units 3 which are an indicating 
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equipment, the computers 5, such as a personal computer, the scanner 6 for reading the image of a 
manuscript, the printer 7 that outputs image data to the detail paper, and the device stowage 9 which 
contains a video player 8. 

[0067] PDP2 is a thing big screen type [, such as 40 inches available as an electronic blackboard and 50 
etc. inches, ], and CRT, LCD, etc. may be used for it as long as it is this big screen type of display. 
Moreover, although illustration is omitted, the video input terminal and the loudspeaker are formed in 
PDP2, and a video player 8 is begun, in addition various information machines and equipment and AV 
equipments, such as a laser disk player, a DVD player, and a video camera, are connected, and it has 
composition which can use PDP2 as a big screen monitor. 

[0068] As shown in dr a wing 2 , the information input/output system 1 is a configuration which connects 
PDP2, a scanner 6, a printer 7, and a video player 8 to a computer 5, respectively, and controls the whole 
system by the computer 5. Moreover, the controller 10 for coordinate input unit 3 which performs the 
operation of the position coordinate in information input area 3a directed by predetermined bodies, such 
as directions members, such as Penn, and a fingertip, etc. is connected to the computer 5, and the 
coordinate input unit 3 is also connected to the computer 5 through this controller 10. Moreover, it is 
also possible to transmit the data which could connect the information input/output system 1 to the 
network 1 1 through the computer 5, and displayed the data created by other computers connected on the 
network 1 1 on PDP2, or were created with the information input/output system 1 to other computers. 
[0069] Next, a computer 5 is explained. Here, drawing 3 is the block diagram showing the electrical 
installation of each part built in a computer 5. As shown in drawing 3 , CPU12 by which a computer 5 
controls the whole system, and RAM 14 used as a work area of ROM 13 and CPU 12 which recorded the 
bootstrap etc. are connected through the bus 21. Moreover, the keyboard 15 for inputting an alphabetic 
character, a numeric value, various directions, etc. into a bus 21 through a predetermined interface, The 
mouse 16 for performing migration, a range selection, etc. of cursor, and the hard disk 17 which is a 
store, With the graphics board 18 which is connected to PDP2 and controls the display of the image to 
the PDP2 The interface (I/F) 20 for the network card (or modem) 19 for connecting with a network 1 1 
being connected, and connecting controller 10, scanner 6, and printer 7 grade is also connected. 
[0070] Various application program 24 grades, such as the device driver 23 for operating the coordinate 
input device 3 on a computer 5 through an operating system (OS) 22 and a controller 10, and drawing 
software word processor software, spreadsheet software presentation software calibration software, are 
stored in the hard disk 17. 

[0071] moreover, the record medium 26 (a flexible disk — ) which recorded various kinds of program 
codes (control program) of OS22, a device driver 23, or various application program 24 grades on the 
computer 5 A hard disk, an optical disk (CD-ROM, CD-R, CD-R/W, DVD-ROM, DVD-RAM, etc.), 
The program reader 25 (it responds to the recording method of a record medium 26) which is equipment 
which reads the program code currently recorded for the ability using various kinds of media, such as a 
magneto-optic disk (MO) and a memory card equipments, such as flexible disk drive equipment, CD- 
ROM drive equipment, and MO drive equipment, — it can use - it is carried. 
[0072] The various application programs 24 are executed by CPU 12 under control by OS22 started 
according to the injection of the power source to a computer 5. For example, when drawing software is 
started by predetermined actuation of a keyboard 15 and a mouse 16, the predetermined image based on 
drawing software is displayed on PDP2 through a graphics board 18. Moreover, a device driver 23 is 
also started with OS22, and will be in the condition in which the data input from the coordinate input 
device 3 through a controller 10 is possible. Thus, where drawing software is started, when a user traced 
and draws an alphabetic character, a graphic form, etc. on information input area 3a of the coordinate 
input unit 3 by directions members, such as a finger, Rhine to which the migration locus of a directions 
member is connected to the image on the screen where the coordinate information on the migration 
locus of the directions member is inputted into a computer 5 as image data, for example, is displayed on 
PDP2 is displayed in piles as an overwrite image. Or the image of the field to which the migration locus 
of a directions member is connected conversely is eliminated. And he is trying for the location on screen 
2a of PDP2 which displays this image in piles or eliminates an image to lap with the location which the 
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user traced and drew by directions members, such as a finger, by information input area 3a. 
[0073] If the case where a line and an alphabetic character are overwritten is explained more to a detail 
at an example, CPU12 of a computer 5 writes the drawing information for drawing a line and an 
alphabetic character based on the inputted image data in the video memory (not shown) which generates 
and is prepared for a graphics board 18 according to the position coordinate based on the inputted 
coordinate information. Then, when a graphics board 18 transmits to PDP2 by making into a picture 
signal drawing information written in video memory, the same alphabetic character as the alphabetic 
character written by the user will be displayed on PDP2. That is, since the computer 5 recognizes the 
coordinate input device 3 as a pointing device like a mouse 16, by computer 5, the same processing as 
the case where an alphabetic character is written using a mouse 16 on drawing software will be 
performed. 

[0074] Next, the coordinate input unit 3 is explained to a detail. In addition, as a coordinate input unit 3 
which can be applied to the information input/output system 1 of the gestalt of this operation, the thing 
of the various methods with which detection methods differ can be considered. For example, a touch 
panel can be mentioned as a coordinate input device 3 which detects mechanically and electrically the 
coordinate location to which a directions member points on screen 2a of PDP2 (information input area 
3a). 

[0075] However, below, five things (1st coordinate input unit 3 A- 5th coordinate input unit 3E) from 
which a detection method differs are mentioned about the coordinate input unit 3 which detects optically 
the coordinate location to which a directions member points as a more suitable example on screen 2a of 
PDP2 (information input area 3a), and the configuration and principle are explained. 
[0076] A. Explain the 1st coordinate input unit **** and 1st coordinate input unit 3A based on d rawin g 
4 - drawing 8 . The so-called recursive light electric shielding method is used for this 1st coordinate 
input unit 3A. 

[0077] Here, drawing 4 is the explanatory view showing roughly the configuration of 1st coordinate 
input unit 3A. As shown in drawing 4 , coordinate input unit 3A is equipped with information input area 
3a of the shape of an oblong square in the size corresponding to the size of screen 2a of PDP2. This 
information input area 3a is a field which enables the input of an alphabetic character, a graphic form, 
etc. by tracing with a finger etc. Near the corner located in the lower part both ends of this information 
input area 3a, the optical unit 27 (left-hand side optical unit 27L, right-hand side optical unit 27R) which 
performs luminescence and light-receiving is formed by whenever [ predetermined champing-angle ]. 
From these optical units 27, by the shape of a sector which consists of a flat surface or a bundle of light 
(probe light) almost of nothing, for example, LI, L2, L3, Ln (Rl, R2, R3, Rn), for a flat surface, 
the thin film-like flux of light film is floodlighted in parallel along the front face of screen 2a of PDP2 
so that it may spread throughout information input area 3a. 

[0078] Moreover, the recurrence reflective member 28 is formed in the periphery except the lower part 
of information input area 3a of the coordinate input unit 3. This recurrence reflective member 28 
arranges many cube corner reflectors of for example, a cone configuration, and is formed, and it has the 
property reflected towards a position, without depending the light which carried out incidence on 
whenever [ that incident angle ]. For example, it will be reflected by the recurrence reflective member 
28 and the probe light L3 floodlighted from left-hand side optical unit 27L will be received by left-hand 
side optical unit 27L as retroreflection light L3' which follows the same optical path again. That is, 
information input area 3a is formed also of the recurrence reflective member 28. 

[0079] Next, the optical unit 27 is explained. Here, drawing 5 is the block diagram showing the structure 
of the optical unit 27 roughly. In addition, although drawing 5 shows the subject the direction of x-z, it 
is drawing which looked at the component same about the part shown with a two-dot chain line from 
another (the direction of x-y, or the direction of y-z). 

[0080] As shown in drawing 5 , the optical unit 27 is equipped with the floodlighting means 29 and the 
light-receiving means 30. The floodlighting means 29 is equipped with the light sources 31, such as 
possible LD (LaserDiode) of extracting a spot to some extent, and Pinpoint LED (Light Emitting 
Diode). The light perpendicularly irradiated from this light source 31 to screen 2a of PDP2 is collimated 
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in the x directions by the cylindrical lens 32 which can change only the scale factor of an one direction. 
The light collirnated by the cylindrical lens 32 in the x directions is condensed to the direction of y by 
the cylindrical lenses 33 and 34 of two sheets the cylindrical lenses and distribution of curvature cross at 
right angles in a cylindrical lens 32. That is, the field which condensed the light from the light source 31 
to the line will be formed behind a cylindrical lens 34 of an operation of these cylindrical-lens groups 
(cylindrical lenses 32, 33, and 34). The slit plate 35 which has a narrow slit long and slender in x 
directions in the direction of y is arranged here. Therefore, the light which passed the cylindrical-lens 
group (cylindrical lenses 32, 33, and 34) forms the linear secondary light source 36 in the slit location of 
the slit plate 35. The light emitted from the secondary light source 36 is turned up by the half mirror 37, 
it is the parallel light which met the front face of screen 2a, without spreading in the perpendicular 
direction of screen 2a of PDP2, and as in parallel as screen 2a, serves as flux of light film of the shape of 
a sector centering on the secondary light source 36, and advances information input area 3a. If it puts in 
another way, sector-like light will form information input area 3a. Condensing optical system is formed 
with these cylindrical-lens groups (cylindrical lenses 32, 33, and 34) and slit plates 35. 
[0081] As mentioned above, it will be recursively reflected by the recurrence reflective member 28, and 
the flux of light film which became sector-like and ran information input area 3a will follow the same 
optical path again, and will return to a half mirror 37. Therefore, the flux of light film recursively 
reflected by the recurrence reflective member 28 also forms information input area 3a. 
[0082] The retroreflection light which was reflected by the recurrence reflective member 28 and 
returned to the half mirror 37 penetrates a half mirror 37, and it carries out incidence to the light- 
receiving means 30. After retroreflection light which carried out incidence to the light-receiving means 
30 is made into a line through the cylindrical lens 38 which is a condenser lens, it is received in a 
location which is different for every probe light in CCD39 prepared at intervals of distance f (f is the 
focal distance of a cylindrical lens 38) from this cylindrical lens 38. In addition, CCD39 of the gestalt of 
this operation is 1 -dimensional CCD, and the number of pixels is made into 2,048 pixels. 
[0083] In the direction of the z-axis, the retroreflection light reflected in the detail by the recurrence 
reflective member 28 does not receive an operation of a cylindrical lens 38, but while it had been 
collirnated by it, it reaches CCD39. Moreover, image formation of the retroreflection light is carried out 
on CCD39 which spread so that it might condense at the core of a cylindrical lens 38 with screen 2a of 
PDP2, if parallel, consequently was installed in the focal plane of a cylindrical lens 38 in response to the 
operation of a cylindrical lens 38. Thereby, according to the existence of retroreflection light, 
distribution of optical reinforcement is formed on CCD39. That is, when retroreflection light is 
interrupted by the directions member P, the point (peak point mentioned later) that optical reinforcement 
is weak will arise in the location equivalent to the retroreflection light by which it was interrupted on 
CCD39. CCD39 which received retroreflection light generates the electrical signal based on the optical 
intensity distribution of retroreflection light (probe light), and outputs it to the controller 10 mentioned 
above. In addition, as shown in drawing 5 , both the secondary light source 36 and the cylindrical lens 
38 are arranged in the location of distance d to a half mirror 37, and are in physical relationship [ **** ]. 

[0084] Here, drawing 6 is the block block diagram of the controller 10 which performs processing which 
specifies the coordinate of the location where the light which the electrical signal based on the optical 
intensity distribution of retroreflection light is inputted from a photo detector 39, and advances 
information input area 3a was interrupted. This controller 10 calculates luminescence control of the light 
source (LD) 31 of the optical unit 27 (left-hand side optical unit 27L, right-hand side optical unit 27R), 
and the output from CCD39 of the optical unit 27 (left-hand side optical unit 27L, right-hand side 
optical unit 27R). As shown in drawing 6 , the bus connection of the interface 43, A/D converter 44, and 
the LD driver 45 for connecting with ROM41 which CPU40 which controls each part intensively is 
formed in the controller 10, and records a program and data on this CPU40, RAM42 which stores 
various data, enabling free rewriting and functions as a work area, and a computer 5 is carried out. 
Moreover, the bus connection of EEPROM47 which is the memory of a hard disk 46 or a non-volatile 
which stores various kinds of program codes (control program) is carried out to CPU40. The 


http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi__ejje 


11/6/2007 


JP,2003- 173237, A [MEANS] 


Page 8 of 23 


microcomputer is constituted by CPU40, ROM41, and RAM42 here. The program readers 48, such as 
flexible disk drive equipment which is equipment which reads the program code currently recorded on 
the record medium 49 which recorded various kinds of program codes (control program), i.e., a flexible 
disk, a hard disk, optical disks (CD-ROM, CD-R, CD-RAV, DVD-ROM, DVD-RAM, etc.), the 
magneto-optic disk (MO), the memory card, etc., CD-ROM drive equipment, and MO drive equipment, 
are connected to such a microcomputer. 

[0085] As a circuit which calculates the output from CCD39, the analog processing circuit 51 is 
connected to the output terminal of CCD39, as shown in drawing. Within CCD39, the reflected light 
which carried out incidence to CCD39 is changed into the image data of an analog with the electrical- 
potential-difference value according to luminous intensity, and is outputted as an analog signal. After 
this analog signal is processed in the analog processing circuit 51, it is changed into a digital signal by 
A/D converter 44, and is passed to CPU40. Then, the operation of the 2-dimensional coordinate of the 
directions member P is performed by CPU40. 

[0086] Various kinds of program codes (control program) recorded on various kinds of program codes 
(control program) or record media 49 which were stored in the hard disk 46 will be written in RAM42 
according to the injection of the power source to a controller 10, and various kinds of program codes 
(control program) will be performed. 

[0087] Then, the function performed by CPU40 based on a control program is explained. Here, the 
coordinate detection processing which is the features-function with which the coordinate input unit 3 of 
the gestalt of this operation is equipped is explained concretely below. 

[0088] Here, drawing 7 is the front view showing an example which pointed by the directions member P 
to one in information input area 3a of the coordinate input unit 3. When the n-th probe light Ln is 
interrupted by the directions member P in the light of the shape of a sector which consists of probe light 
called LI, L2, L3, Ln which were irradiated from left-hand side optical unit 27L as shown in drawing 
7 for example, the probe light Ln does not reach the recurrence reflective member 28. 
[0089] At this time, the optical intensity distribution on CCD39 are considered. Here, drawing 8 is the 
explanatory view showing detection actuation of CCD39 typically. Although the optical intensity 
distribution on CCD39 are almost fixed if the directions member P is not inserted into information input 
area 3a Since the probe light Ln is not received by CCD39 of the optical unit 27 when the directions 
member P is inserted into information input area 3a and the probe light Ln is interrupted by the 
directions member P, as shown in drawing 8 , The position Xn on CCD39 of the optical unit 27 
corresponding to the probe light Ln serves as a field (scotoma) where optical reinforcement is weak. 
Since the location Xn which is the field (scotoma) where this optical reinforcement is weak will appear 
in the wave of the optical reinforcement outputted from CCD39 as a peak point, CPU40 recognizes the 
appearance of the peak point in the wave of such optical reinforcement by change of an electrical 
potential difference, and it detects the location Xn of the scotoma used as the wave-like peak point of 
this optical reinforcement. 

[0090] Moreover, detection of the scotoma location Xn used as the wave-like peak point of optical 
reinforcement detects the distance from the scotoma location Xn to the main pixel of CCD39 based on 
the pixel number (for example, setting to drawing 8 the pixel number m) of CCD39. 
[0091] The location Xn (the CCD39 top of left-hand side optical unit 27L the XnL and CCD39 top of 
right-hand side optical unit 27R XnR) which is the field (scotoma) where optical reinforcement is weak 
corresponds with the outgoing radiation / incident angle thetan of the interrupted probe light, and can 
know thetan by detecting Xn. That is, when distance from the scotoma location Xn to the main pixel of 

CCD39 is set to a, thetan is a function of a. thetan=tan -1 (a/f) (1) 

It can express. However, f is the focal distance of a cylindrical lens 38. thetan in left-hand side optical 
unit 27L is replaced with thetanL here, and a is replaced with XnL. 

[0092] Furthermore, it is thetaL=g (thetanL) as a function of XnL asked for include-angle thetaL of the 
directions member P and left-hand side optical unit 27L to make by (1) formula in drawing 7 with the 
transform coefficient g of the geometric relative-position relation between left-hand side optical unit 
27L and information input area 3a (2) 
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However, it can express thetanL=tan -1 (XnL/f). 

[0093] Similarly, the notation L in above-mentioned (1) (2) type is transposed to Notation R also about 
right-hand side optical unit 27R, and it is thetaR=h (thetanR) by the transform coefficient h of the 
geometric relative-position relation between right-hand side optical unit 27R and information input area 
3a (3) 

However, it can express thetanR=tan -1 (XnR/f). 

[0094] If [ here ] w which shows the distance of the center position of CCD39 of left-hand side optical 
unit 27L, and the center position of CCD39 of right-hand side optical unit 27R to drawing 7 , the two- 
dimensional coordinate (x y) of the point directed by the directions member P in information input area 

3a is the principle of triangulation. X=w-tanthetaR/(tanthetaL+tanthetaR) (4) 

Y=w-tanthetaL-tanthetaR/(tanthetaL4-tanthetaR) .... (5) 
It is computable by carrying out. 

[0095] These (1), (2), (3), (4), and (5) types are beforehand stored in the hard disk 46 or the record 
medium 49 as a part of control program, and the position coordinate (x y) of the directions member P is 
computed by (1), (2), (3), (4), and (5) type as a function of XnL and XnR. That is, the position 
coordinate (x y) of the directions member P will be computed by detecting the location of the scotoma 
on CCD39 of left-hand side optical unit 27L, and the location of the scotoma on CCD39 of right-hand 
side optical unit 27R. 

[0096] Thus, the position coordinate (x y) of the computed directions member P will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0097] And according to such coordinate input unit 3 A, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. 

[0098] B. Explain the 2nd coordinate input unit, next coordinate input unit of ** 2nd 3B based on 
drawing 9 - drawing 11 . In addition, about the same part as the part explained by 1st coordinate input 
unit 3A, explanation is also omitted using the same sign. 

[0099] This 2nd coordinate input unit 3B is the so-called coordinate input unit of a recursive light reflex 
method. 

[0100] Here, drawing 9 is the perspective view showing the directions member 61 used for coordinate 
input unit 3B. Moreover, drawing 10 is the front view showing an example which pointed by the 
directions member 61 to one in information input area 3a of coordinate input unit 3B. The recurrence 
reflective member 62 is formed near the tip of the directions member 61 used in order to point to one in 
information input area 3a of coordinate input unit 3B, as shown in drawing 9 . This recurrence reflective 
member 62 arranges many cube corner reflectors of for example, a cone configuration, and is formed, 
and it has the property reflected towards a position, without depending the light which carried out 
incidence on whenever [ that incident angle ]. For example, it will be reflected by the recurrence 
reflective member 62 and the probe light Ln floodlighted from left-hand side optical unit 27L will be 
received by left-hand side optical unit 27L as retroreflection light Ln' which follows the same optical 
path again, as shown in drawing 10 . Therefore, as shown in draw in g 10 , in coordinate input unit 3B, it 
is not necessary to form the recurrence reflective member 28 in information input area 3a like coordinate 
input unit 3 A mentioned above. In addition, the directions member 61 is carrying out the Penn-like 
configuration, and its quality of the materials, such as rubber and plastics, are more desirable than glossy 
metal. 

[0101] Therefore, it inserts in the suitable location (x y) of information input area 3a of coordinate input 
unit 3B near [ equipped with the recurrence reflective member 62 of such a directions member 61 ] the 
tip. For example, when the probe light Ln in the flux of light film of the shape of a sector floodlighted 
from left-hand side optical unit 27L is reflected by the recurrence reflective member 62 of the directions 
member 61, the retroreflection light Ln' is received by CCD39 of left-hand side optical unit 27L. Thus, 
when CCD39 receives retroreflection light Ln', the position Dn on CCD39 corresponding to 
retroreflection light Ln' serves as a field (bright point) where optical reinforcement is strong. That is, as 
shown in drawing 11 , on CCD39, the field where optical reinforcement is strong is generated in the 
location of a location Dn, and a peak appears in the configuration of the luminous-intensity distribution 
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from CCD39. The location Dn where this peak appears corresponds with the outgoing radiation / 
incident angle thetan of the reflected probe light, and can know thetan by detecting Dn. That is, the 
position coordinate (x y) of the directions member 61 will be computed by the technique of triangulation 
based on the peak which appears in the wave of optical reinforcement like coordinate input unit 3A of a 
recursive light electric shielding method which mentioned above also in coordinate input unit 3B of such 
a recursive light reflex method. 

[0102] Thus, the position coordinate (x y) of the computed directions member 61 will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0103] And according to such coordinate input unit 3B, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. In addition, not using the above 
directions members 61, a finger etc. can also be used as a directions member. 

[0104] C. Explain the 3rd coordinate input unit, next 3rd coordinate input unit 3C based on drawing 1 2 - 
drawing 14 . In addition, about the same part as the part explained by 1st coordinate input unit 3 A, 
explanation is also omitted using the same sign. 

[0105] This 3rd coordinate input unit 3C is the modification of the optical unit in 1st coordinate input 
unit 3A. Although the sector-like flux of light film was floodlighted in the detail in the optical unit 27 
used by 1st coordinate input unit 3A and the information input area was formed in it, in coordinate input 
unit 3C, it has rotation scan systems, such as a polygon mirror, and the optical unit 70 which floodlights 
to a radial the light beam in which outgoing radiation was carried out by the rotation scan system from 
the light source, and forms an information input area is used. 

[0106] Here, d rawing 12 is the top view showing the optical unit 70 roughly. As shown in drawing 12 , 
it has floodlighting means 70a which consists of LD (Laser Diode)71, the half mirror 72 and the 
polygon mirror 73 which are the light source which the optical unit 70 has a drive circuit (not shown), 
and carries out outgoing radiation of the laser beam, and a condenser lens 74, and a photo detector 75. 
The photo detector 75 consists of PDs (Photo Diode) prepared from the condenser lens 74 at intervals of 
distance f (f is the focal distance of a condenser lens 74). Such an optical unit 70 carries out sequential 
reflection at a radial by the polygon mirror 73 in which a rotation drive is carried out by the pulse motor 
(not shown) by predetermined angular- velocity omegat, after turning up the laser beam which carried 
out outgoing radiation from LD71 by the half mirror 72. Therefore, the optical unit 70 will repeat and 
floodlight beam light to a radial. That is, information input area 3a will be formed of the beam light 
floodlighted by the radial from two optical units 70. It is reflected by the polygon mirror 73 and the 
beam light which it was reflected and carried out incidence to the optical unit 70 on the other hand 
reaches a half mirror 72. The reflective beam light which reached the half mirror 72 penetrates a half 
mirror 72, reaches a photo detector 75, and is changed into an electrical signal. 
[0107] Next, coordinate input unit 3C which replaced with and applied such an optical unit 70 to the 
optical unit 27 used by 1st coordinate input unit 3 A is explained. If the beam light by which the 
directions member P is inserted in a certain location in information input area 3a is covered as shown in 
drawing 13 , since it is not reflected by the recurrence reflective member 28, the beam light will not 
reach a photo detector 75. Thus, when the beam light by which the directions member P is inserted in a 
certain location in information input area 3a is covered, a DIP appears in the configuration of the 
luminous-intensity distribution from a photo detector 75. 

[0108] Although optical reinforcement shows "HI" when the directions member P is not inserted in 
information input area 3a as it is shown in drawing 14 , although detailed explanation is omitted since it 
is technically well-known about the electrical installation of each part, as for optical reinforcement, 
"1=10" will be shown, when the directions member P is inserted in information input area 3a and 
recursive light does not return to a photo detector 75. Thus, the part whose optical reinforcement is 
"1=10" is a DIP. In addition, among drawing 14 , time amount t=t0 is the criteria location of rotation of 
the polygon mirror 73, and is a time of the beam light by which a rotation scan is carried out reaching a 
predetermined include angle. 

[0109] Therefore, in the time amount t from which optical reinforcement became "1=10", if it is tl, the 
outgoing radiation include angle theta of the beam light covered by the directions member P inserted in 
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information input area 3a is computed as theta=omega (tl-tO) = omega**L That is, the outgoing 
radiation include angle theta (thetanL, thetanR) of the beam light covered by the directions member P 
inserted in information input area 3a in the optical unit 70 (70L, 70R) prepared in each right and left is 
computed. The position coordinate (x y) which inserted the directions member P by the technique of 
triangulation based on those outgoing radiation include angles theta (thetanL, thetanR) will be 
computed. 

[01 10] Thus, the position coordinate (x y) of the computed directions member P will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0111] And according to such coordinate input unit 3C, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. 

[0112] D. Explain the 4th coordinate input unit, next 4th coordinate input unit 3D based on drawing 15 - 
drawing 16 . In addition, about the same part as the part explained by 2nd coordinate input unit 3B and 
3rd coordinate input unit 3C, explanation is also omitted using the same sign. 

[01 13] This 4th coordinate input unit 3D is the modification of the optical unit in 2nd coordinate input 
unit 3B. Although the sector- like flux of light film was floodlighted in the detail in the optical unit 27 
used by 2nd coordinate input unit 3B and the information input area was formed in it, in 4th coordinate 
input unit 3D, it has rotation scan systems, such as a polygon mirror, and the optical unit 70 which 
floodlights to a radial the light beam in which outgoing radiation was carried out by the rotation scan 
system from the light source, and forms an information input area is used. In addition, since 3rd 
coordinate input unit 3C explained, the explanation about the optical unit 70 is omitted here. 
[0114] Coordinate input unit 3D which replaced with and applied such an optical unit 70 to the optical 
unit 27 used by 2nd coordinate input unit 3B is explained. As shown in drawi n g 15 , when the directions 
member 61 is inserted in a certain location in information input area 3a, retroreflection of the 
predetermined beam light is carried out in the recurrence reflective member 62 of the directions member 
61, and the beam light reaches a photo detector 75. Thus, when retroreflection of the beam light by 
which the directions member 61 is inserted in a certain location in information input area 3a is carried 
out, a peak appears in the configuration of the luminous-intensity distribution from a photo detector 75. 
[0115] Although optical reinforcement shows "1=10" when the directions member 61 is not inserted in 
information input area 3a as it is shown in drawing 16 , although detailed explanation is omitted since it 
is technically well-known about the electrical installation of each part, as for optical reinforcement, 
"1=11" will be shown, when the directions member 61 is inserted in information input area 3a and 
recursive light reaches a photo detector 75. Thus, the part whose optical reinforcement is "HI" is a 
peak. In addition, among drawing 16 , time amount t-tO is the criteria location of rotation of the polygon 
mirror 73, and is a time of the beam light by which a rotation scan is carried out reaching a 
predetermined include angle. 

[01 16] Therefore, in the time amount t from which optical reinforcement became "1=11", if it is tl, the 
outgoing radiation include angle theta of the beam light in which retroreflection was carried out by the 
directions member 61 inserted in the information input area 63 is computed as theta=omega (tl-tO) = 
omega**t. That is, the outgoing radiation include angle theta (thetanL, thetanR) of the beam light in 
which retroreflection was carried out by the directions member 61 inserted in information input area 3a 
in the optical unit 70 (70L, 70R) prepared in each right and left is computed. The position coordinate (x 
y) which inserted the directions member 61 by the technique of triangulation based on those outgoing 
radiation include angles theta (thetanL, thetanR) will be computed. 

[0117] Thus, the position coordinate (x y) of the computed directions member 61 will be outputted to a 

computer 5 through a controller 10, and will be used for predetermined processing. 

[0118] And according to such coordinate input unit 3D, in information input area 3a, it is possible to 

realize a feeling of parallax free, perfect transparence, and high drawing. 

[01 19] E. Explain the 5th coordinate input unit, next coordinate input unit of ** 5th 3E based on 

draw in g 17 - drawing 18 . This 5th coordinate input unit 3E is the so-called coordinate input unit of the 

camera image pick-up method which incorporates the image information in an information input area 

with an image pick-up camera, and detects a position coordinate based on the part of that incorporated 
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image information. 

[0120] Here, dr awing 17 is the front view showing roughly the configuration of 5th coordinate input unit 
3E. The image pick-up camera 82 which is an image pick-up means separates distance w in the upper 
part both ends of information input area 3a in 5th coordinate input unit 3E, and is formed in them. The 
photo detector 83 and the image formation optical lens 84 which are CCD (Charge Coupled Device) 
separate distance f to the image pick-up camera 82, and are prepared in it. The image pick-up field angle 
of these image pick-up cameras 82 is about 90 degrees, and it is installed, respectively so that 
information input area 3a may be made into photographic coverage. Moreover, the image pick-up 
camera 82 is installed so that it may become a predetermined distance from screen 2a of PDP2 which 
forms a coordinate input screen, and the optical axis is parallel to screen 2a of PDP2. 
[0121] In addition, it is the periphery section except the upper part of information input area 3a, and the 
whole photography visual field is prepared in the background plate 85 in the wrap location, without 
barring the image pick-up field angle of the image pick-up camera 82. This background plate 85 turns 
that field in the center of information input area 3a, and is formed in an abbreviation perpendicular to 
screen 2a of PDP2. Let this background plate 85 be uniform black, for example. 
[0122] The signal of the image pick-up camera 82 and relation with the directions member P are shown 
in drawing 18 . As shown in drawing 18 , when the directions member P is inserted in information input 
area 3a, the directions member P is photoed by the image pick-up camera 82, and the image of the 
directions member P is formed on the photo detector 83 of the image pick-up camera 82. In the 
background plate 85 is black like 5th coordinate input unit 3E and using a finger as a directions member 
P, since the directions member P will have a high reflection factor compared with the background plate 
85, the part equivalent to the directions member P of a photo detector 83 serves as a field (bright point) 
where optical reinforcement is strong. 

[0123] Since it is technically well-known about the electrical installation of each part, detailed 
explanation is omitted, but as shown in drawing 18 , when the directions member P is inserted in 
information input area 3a, a peak appears in the configuration of the luminous-intensity distribution 
from a photo detector 83. The location Dn where this peak appears supports include-angle thetan of the 
appearance of the directions member P from the principal point of the image formation optical lens 84, 
and thetan can express it as thetan=arctan (Dn/f) as a function of Dn. That is, the position coordinate (x 
y) of the directions member P will be computed by the technique of triangulation based on the peak 
which appears in the wave of optical reinforcement like coordinate input unit 3A which mentioned 
above also in 5th coordinate input unit 3E of such a camera image pick-up method. 
[0124] Thus, the position coordinate (x y) of the computed directions member P will be outputted to a 
computer 5 through a controller 10, and will be used for predetermined processing. 
[0125] In addition, as a directions member P, exclusive Penn with a light emitting device to whom self 
emits light can apply. 

[0126] And according to such 5th coordinate input unit 3E, in information input area 3a, it is possible to 
realize a feeling of parallax free, perfect transparence, and high drawing. 

[0127] Then, the explanation is omitted about the processing currently performed by the conventional 
information input/output system among the processings in the drawing software which is one of the 
various application programs 24 performed in the information input/output system 1 of the gestalt of this 
operation, and the same processing, and the function relevant to the features-function with which the 
information input/output system 1 is equipped is explained below. 

[0128] As shown in drawing 19 , in drawing software, the tool bars 91 and 92 which enable actuation of 
the various functions by the user are displayed. And if it points to the location where the icon 93 
contained in these tool bars 91 and 92 is displayed with a finger etc., since the coordinate input unit 3 
will detect the coordinate of that location and it will click on an icon 93, various actuation is attained. 
[0129] Screen 2a is a big screen, such as 40 inches or 50 inches. However, moreover, the tool bars 91 
and 92 Since it displays on the upper and lower sides of screen 2a, or an edge on either side, usually, 
User M Compromise to the location where the desired icon 93 is displayed, or [ lengthening the limbs 
greatly one by one, in order to click on an icon 93 ] Or it is necessary to start specially, whenever it 
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clicks on an icon 93, in sitting on a chair and operating it, and actuation is complicated. 

[0130] So, in drawing software, various kinds of processings in which it explains below are performed, 

and operability is raised. That is, drawing software displays various actuation images on screen 2a 

corresponding to a user performing various actuation on screen 2a with a finger etc. 

[0131] Here, an actuation image is a graphic form displayed on a screen, and when a user performs 

predetermined actuation with a finger etc. to that graphic form, it receives that a user performs various 

actuation (various actuation concerning drawing software at this example) to the information 

input/output system 1 . 

[0132] That is, a user detects the difference in the actuation performed on screen 2a using a finger etc., 
displays a different actuation image for the actuation of every on screen 2a, and receives various 
actuation from a user through the displayed actuation image. 

[0133] Drawing 20 is an explained flow chart which takes lessons from this processing one example. As 
shown in drawing 20 , when the coordinate input unit 3 detects having pointed to 2 on screen 2a, and 
Points Pa and Pb (referring to drawing 21 ) to coincidence with the finger etc. (Y of step SI), Or the 
coordinate input unit 3 detects having pointed to 1 on screen 2a, and Point Pa (Y of step S2). With the 
condition of having pointed within fixed time amount T set up beforehand after this detection to (N of 
step S3), and Point Pa (referring to drawing 21 ), When the coordinate input unit 3 detects what 
coincidence pointed to other points Pb (refer to drawin g 21 ), (Y of step S4), The distance of the 
coordinate location of the Point Pa and Point Pb which were detected is computed (step S5). When the 
distance is below the distance d set up beforehand, (Y of step S6), The icon 94 (refer to drawing 22 ) as 
an example of the actuation image contained in the drawing software beforehand stored in the hard disk 
1 among the various icons 93 currently used with this drawing software is displayed on the 
predetermined field to which it is beforehand set up near the point Pb (step S7). Step S7 has realized an 
actuation image display means and actuation image display processing, step S3 - a time check - a 
means and a time check ~ processing, the 1st comparison means, and 1st comparison processing are 
realized. Step S5 realizes a ranging means and ranging processing, and step S6 has realized the 2nd 
comparison means and 2nd comparison processing. 

[0134] The example of drawing 22 shows the example which displays three, Rhine tool icon 94a, eraser 
icon 94b, and stamp icon 94c, on coincidence as an icon 94. If it points to the location where the icon 94 
is displayed like the icon 94 if these icons 94 are displayed with a finger etc., since the coordinate input 
unit 3 will detect the coordinate of the location and it will click on an icon 94, various actuation is 
attained. 

[0135] for example, the icon of the function in which Rhine tool icon 94a is the icon of the function 
which draws Rhine on screen 2a, and eraser icon 94b eliminates the image on screen 2a in the example 
of an icon 94 shown in drawing 22 - it is - stamp icon 94c - "secrecy" - it is the icon of the function 
which displays which "secret" alphabetic character and "secret" mark on screen 2a. If it explains more 
concretely, by clicking Rhine tool icon 94a, the coordinate input unit 3 can detect the locus which traced 
the screen 2a top with the finger etc., and Rhine can be displayed on the locus. Moreover, by clicking 
eraser icon 94b, the coordinate input unit 3 can detect the locus which traced the screen 2a top with the 
finger etc., and the image on the locus can be eliminated, furthermore, the location directed with the 
finger on screen 2a etc. by clicking stamp icon 94c - "secrecy" - which "secret" alphabetic character 
and "secret" mark can be displayed. 

[0136] Thus, since the predetermined icon 94 can be displayed on the location where it is beforehand set 
up near the point Pb by pointing to two points and Points Pa and Pb to coincidence with a finger etc. 
Compromise to the location where the desired icon 94 is displayed, or [ lengthening the limbs greatly 
one by one, in order that User M may click on an icon 94 ] or - starting specially, whenever it clicks on 
an icon 94, in sitting on a chair and operating it **** etc. - even if it does not perform troublesome 
actuation, an icon 94 can be displayed at hand and operability can be improved. 

[0137] In order to display an icon 94, only when it points to two points of screen 2a to coincidence with 
a finger etc., (Y of step SI, Y of S2, Y of S4), The case where the locus traced with the finger etc. by the 
function of Rhine tool icon 94a is indicated by Rhine since an icon 94 is displayed (step S7), It is easily 
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distinguished from the case where it points to one on screen 2a, like [ in the case of eliminating the 
image on the locus traced with the finger etc. by the function of eraser icon 94b ]. 
[0138] Moreover, if a certain amount of time amount is vacated and it is made to point to two on screen 
2a, since an icon 94 is displayed, the case where place the extent time difference which is the purpose of 
an except, and it points to two points is distinguishable, since it is necessary to point to two points and 
Points Pa and Pb within fixed time amount T at coincidence (N of step S3). 

[0139] Furthermore, if distance d is set as the distance usually considered that it may point with two 
fingers of one hand, since an icon 94 is displayed, the case where keep the extent distance which is the 
puipose of an except and it points to two points is distinguishable, since an icon 94 is not displayed 
unless the distance during Points Pa and Pb is below the distance d (Y of step S6). 
[0140] In addition, the class of icon displayed as an icon 94 and a number, a display position (the 
exception of the location on the basis of any of Points Pa and Pb, Point Pa or the distance from Pb, a 
direction, range), etc. can be beforehand set up on the actuation screen displayed on screen 2a. This 
realizes a reception means and reception processing. And if this setup is made, the contents of the 
aforementioned predetermined table will be updated in the class of icon 94 after a setup and a number, 
and a display position, and an icon 94 will be henceforth displayed according to those contents. This 
realizes an updating means and an update process. 

[0141] In this case, these items can also be registered into a table for every user according to individual. 
And discernment of each user can be performed using various authentication techniques. For example, 
or it inputs a user's name and ID on screen 2a (or it chooses), it is reading a user's fingerprint and 
collating this with a registered fingerprint beforehand etc. (for details, see a JP,2000-187419,A official 
report, the JP,2000- 187420, A official report, etc., for example). Furthermore, when Points Pa and Pb are 
in the upper limit side on screen 2a, an icon 94 is displayed on the bottom, when it is in a lower limit 
side at the bottom, and when Points Pa and Pb are in the right end side on screen 2a, an icon 94 can be 
displayed on left-hand side on right-hand side, when it is in a left end side. 

[0142] When it points to three or more on screen 2a, you may make it display an icon 94, although he is 
trying to display an icon 94 in the aforementioned example when it points to two points of Points Pa and 
Pb on screen 2a. In this case, you may make it change the class of icon 94 to display by to what point it 
pointed. By this, when it points to two points for example, on screen 2a, the highest icon 94 of operating 
frequency is displayed for a user, it is alike, and since it follows, the thing whose it increases with three 
points and four points and for which the icon 94 with low operating frequency is displayed one by one 
becomes possible, the class of icon 94 which carries out a finger and comes out of and which can be 
displayed is increased and the display can be changed easily, operability can be raised further. 
[0143] By the way, in order to perform such processing, it is necessary to enable it to detect to 
coincidence the coordinate of two points (points Pa and Pb) to which it pointed on screen 2a. Then, the 
technique for detecting the coordinate of Points Pa and Pb to coincidence is also explained using the 
coordinate input unit 3 mentioned above. 

[0144] That is, when coordinate input unit 3 A of a recursive light electric shielding method was 
explained to the example and the directions members A and B are inserted into information input area 3a 
at coincidence as shown in drawing 23 , the field (scotoma) where the optical reinforcement of two 
places is weak is because it is generated, respectively on CCD (photo detector)39 of the optical unit 27 
(left-hand side optical unit 27L, right-hand side optical unit 27R). that is, since the position coordinate 
was computed as a function of XnLXnR as mentioned above, when two directions members A and B are 
inserted into information input area 3a at coincidence While the include angle thetaR2 of an include 
angle thetaRl, and the directions member B and right-hand side optical unit 27R of the directions 
member A and right-hand side optical unit 27R to make to make is computed The include angle thetaL2 
of an include angle thetaLl, and the directions member B and left-hand side optical unit 27L of the 
directions member A and left-hand side optical unit 27L to make to make will be computed, and a total 
of four position coordinates will be computed. 

[0145] However, even if it is the case where a total of four position coordinates are computed by two 
directions members in this way by the inside of information input area 3a having been directed to 
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coincidence, it is possible to detect the position coordinate directed by two directions members. Real- 
image judging processing in which the position coordinate of the actual covering point (reflective spot) 
by two or more directions members is judged out of two or more position coordinates computed below 
is explained. 

[0146] The flow chart which shows roughly the flow of the processing in which drawin g 24 includes 
real-image judging processing here, and drawing 25 are the explanatory views showing the condition 
that two or more position coordinates which can be set to information input unit 3A are computed. In 
addition, in drawing 21 , the coordinate locus of a real image which directed "Al, A2, A3, A4" by one 
directions member, and "Bl, B-2, B3, B4 H show the coordinate locus of the real image directed by the 
directions member of another side. Moreover, "CI, C2, C3, C4 H , and "Dl, D2, D3, D4" are virtual 
images. 

[0147] In the gestalt of this operation, calculation of a coordinate judges first whether a calculation 
coordinate is five or more (step S14 shown in drawing 24 ). Since directions members, such as (Y of 
step S14 shown in drawing 24 ), three or more fingers, and Penn, are inserted into information input area 
3a at coincidence when a calculation coordinate is five or more, future decision is not performed. 
[0148] On the other hand, when a calculation coordinate is not five or more, in continuing step SI 5, it is 
judged from the directions member inserted into (N of step S14 shown in drawing 24 ) information input 
area 3a being one or two whether the number of calculation coordinates is one. 
[0149] For example, since the number of calculation coordinates is not one when two directions 
members are inserted into information input area 3a at coincidence and four position coordinates (Al, 
Bl, CI, Dl which are shown in drawing 25 ) are computed (N of step S15), coordinate extract 
processing in which the position coordinate of the actual covering point by two or more directions 
members is extracted out of two or more position coordinates is performed. In addition, although not 
illustrated especially, when 1 receives optical unit 27 when two directions members are inserted into 
information input area 3a at coincidence and the insertion point is located in a line on a straight line, the 
number of the position coordinates computed is two. 

[0150] As coordinate extract processing, two or more computed position coordinates (A1,B1,C1,D1) 
are first memorized in the memory of RAM14 grade (step S16). 

[0151] In continuing step S17, it is judged whether there is any position coordinate decided as a real 
image among two or more position coordinates (A1,B1,C1,D1) recorded on memory. 
[0152] When there is no position coordinate decided as a real image, it progresses to (N of step S17), 
and step SI 8, and it judges whether the calculation coordinate required for a real-image judging for 
multiple times acquired one by one serially is memorized by memory. 

[0153] When the calculation coordinate for multiple times is memorized by memory, after setting up the 
initial criteria (experimental value) of (Y of step SI 8) vector length, displacement length, and the 
displacement direction (step S19), it progresses to step S20 and real-image judging processing is 
performed. 

[0154] Here, drawing 26 is a flow chart which shows the flow of real-image judging processing roughly. 
As shown in dra w i n g 26 , first, in step S51, real-image judging processing makes a predetermined 
calculation coordinate an origin coordinate, computes the coordinate vector value and coordinate vector 
length between coordinates, and memorizes them in the memory of RAM14 grade for every sampled 
position coordinate. 

[0155] Here, the calculation approach of a coordinate vector value is explained with reference to 
drawing 27 . In drawing 27 , the position coordinate which was able to acquire the position coordinate 
detected last time (XI, Yl), and this time is set to (X2, Y2). A coordinate vector value is computed by 
delta Y/delta X from variation deltaX=X2-Xl of the direction of X coordinate, and variation 
deltaY=Y2-Yl of the direction of Y coordinate. From X shaft orientations, the coordinate vector value 
in this case is evaluated at intervals of 10 degrees by the vector table TB stored in RAM42 shown in 
drawing 28 , and is beforehand stored in it. In addition, what is necessary is just to set this spacing (10 
degrees) as arbitration. Moreover, the approximate value of a calculation result shall be used for a 
coordinate vector value. For example, it will be set to coordinate vector value =24 if it is the case of 
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delta Y/delta X= 0.900 in -deltaY and -deltaX. 

[0156] Moreover, if the coordinate vector value between the coordinates in each sampling is computed 
as mentioned above as drawing 27 is shown, and the coordinate vector length L between each coordinate 
is a coordinate (XI, Yl) and the coordinate vector length LI of a between (X2, Y2), it is Ll=root {(Y2- 
Y1)2+(X2-X1)2}. 

It is alike and is computed more. Thus, the coordinate vector value and its coordinate vector length are 
computed for every sampled position coordinate, respectively. 

[0157] That is, in step S51, processing formed into a vector coordinate using the vector data by which 
setting storing is carried out beforehand to a vector table TB about the length which indicates a part for 
the change to be the direction where it changes between the position coordinates acquired one by one 
serially is performed. 

[0158] Then, it progresses to step S52 and it is judged whether the coordinate vector length which 
computed at step S51 is unusual coordinate vector length (abnormality vector length) which cannot 
move in a coordinate detection period (predetermined time interval accompanying a sampling signal). In 
addition, the coordinate detection period in the gestalt of this operation is set to 20ms. That is, since step 

552 cannot be moved in fact when the coordinate vector length which computed at step S51 is longer 
than the die length detected in a coordinate detection period (20ms), the coordinate locus judges it to be 
what is unusual coordinate vector length (abnormality vector length), and is not a real-image locus. 
[0159] When coordinate vector length is abnormality vector length, (Y of step S52), Progress to step 

553 and it is judged whether the number of position coordinates as which the number of the coordinate 
vector length which judged abnormality vector length was detected was reached. If the detected number 
of position coordinates is not reached (N of step S53), a terminal position coordinate is changed (step 
S54), and the coordinate vector value based on the terminal point and coordinate vector length are again 
computed in step S51. 

[0160] That is, processing of steps S51-S52 is repeated until it is judged with coordinate vector length 
not being abnormality vector length (N of step S52), or until it is judged with the coordinate vector 
length about the position coordinate of all terminal points being abnormality vector length (Y of step 
S53). 

[0161] If the case where followed, for example, a position coordinate Al is made into an origin 
coordinate is explained The position coordinate computed just behind that as shown in drawing 25 from 
it being A2, B-2, and C2 and D2 One position coordinate is chosen at a time as a terminal point from 
these position coordinates (A2, B-2, C2, D2). Sequential calculation of any of Al ->A2, Al ->B-2, Al - 
>C2, and Al ->D2, the coordinate vector value (origin vector value) concerning one, and its coordinate 
vector length (origin vector length) will be carried out, and the sequential judging of whether it is a real- 
image locus will be carried out. 

[0162] In addition, since (Y of step S53) and decision of a real image can be performed when judged 
with the coordinate vector length about the position coordinate of all terminal points being abnormality 
vector length, it progresses to step S21 mentioned later. 

[0163] On the other hand, when judged with coordinate vector length not being abnormality vector 
length, (N of step S52) and the position coordinate of the terminal point are memorized in the memory 
of RAM14 grade (step S55), and predetermined initialization (n= 3 (n: count of a coordinate detection 
period)) is performed (step S56). 

[0164] In continuing step S57, the position coordinate of the terminal point of the origin vector 
memorized in memory in step S55 is made into an origin coordinate, the coordinate vector value and 
coordinate vector length between coordinates with the position coordinate detected in the n-th 
coordinate detection period are computed, and it memorizes in the memory of RAM14 grade. 
[0165] Then, it progresses to step S58 and the coordinate vector length which computed at step S57 
judges whether it is the unusual coordinate vector length (abnormality vector length) which cannot move 
in a coordinate detection period. 

[0166] When judged with coordinate vector length not being abnormality vector length, (N of step S58), 
It progresses to step S59 and the coordinate locus of Al ->A2 and the coordinate locus of A2 ->A3 
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which should be a real-image locus are compared, a coordinate vector value is in the specific amount of 
displacement (V), and coordinate vector length judges whether it is the locus (abnormalities a variation 
rate merit) which is outside the specific amount of displacement (L). 

[0167] Thus, a coordinate vector value being in the specific amount of displacement (V), and judging 
whether it is the locus (abnormalities a variation rate merit) which is outside the amount of displacement 
of specification [ coordinate vector length ] (L) As shown in drawing 29 , in drawing a straight line 
generally Although a coordinate vector value changes when drawing a curve, although the coordinate 
vector length within a coordinate vector value and the same time amount is almost the same and not 
being illustrated especially, variation is abbreviation identitas and originates in coordinate vector length 
serving as abbreviation identitas. That is, when a detection object moves onto a straight line or a curve, 
since it is not generated, the big difference to coordinate vector length and a coordinate vector value is 
eliminated about the locus (abnormalities a variation rate merit) which is outside the amount of 
displacement of specification [ coordinate vector length ] (L), even if a coordinate vector value is in the 
specific amount of displacement (V). 

[0168] abnormalities — a variation rate — the coordinate locus of Al ->A2 and the coordinate locus of 
A2 ->A3 which it should progress to (N of step S59), and step S60, and should be a real-image locus 
when judged with his not being merit - comparing -- the variation rate of specification [ a coordinate 
vector value ] - it judges whether it is the locus (abnormalities a variation rate direction) on which it is 
out of an amount (V), and coordinate vector length is decreasing. 

[0169] Thus, judging whether it is the locus (abnormalities a variation rate direction) on which a 
coordinate vector value is out of the specific amount of displacement (V), and coordinate vector length 
is decreasing As shown in drawing 30 , in changing the direction of a straight line a lot and drawing it 
generally Since the writing speed to turn will carry out sequential reduction, will be in a idle state in the 
direction commutation point and will begin to be again drawn in the conversion direction at the rate of 
usual, when a coordinate vector value changes a lot, coordinate vector length originates in increasing 
toward the conversion direction, after decreasing serially. That is, when a detection object changes a 
direction a lot, since a idle state of operation occurs just before, even if coordinate vector length is 
decreasing, it eliminates about the locus (abnormalities a variation rate direction) whose coordinate 
vector value is outside the specific amount of displacement (V). 

[0170] abnormalities - a variation rate -- if it puts in another way when judged with it not being a 
direction (N of step S60) ~ abnormality vector length - abnormalities - a variation rate - merit - 
abnormalities — a variation rate — the case where it is not a direction, either — the position coordinate of 
the terminal point - the memory of RAM 14 grade - memorizing (step S61) the count n of a 
coordinate detection period - "1" — it increments (step S62). 

[0171] Then, it is judged whether in step S63, the number of the calculation coordinates for multiple 
times (judgment coordinate number) which needs the count n of a coordinate detection period for the 
real-image judging memorized by memory and which is obtained one by one serially was exceeded. 
When the count n of a coordinate detection period is not over the judgment coordinate number, (Y of 
step S63) and the continuation vector mentioned above are made into an origin vector (step S64), and in 
step S57, the coordinate vector value based on the terminal point and coordinate vector length are 
computed again. 

[0172] That is, a terminal position coordinate is changed (step S66), and processing of steps S57-S64 is 
repeated until the position coordinate of all terminal points is judged with their being abnormality vector 
length, abnormality displacement length, or the abnormality displacement direction (Y of step S65). 
[0173] and - the position coordinate of all terminal points - abnormality vector length or abnormalities 
— a variation rate merit or abnormalities - a variation rate — when judged with it being a direction, (Y 
of step S65), the coordinate vector value based on [ in / progress to step S54 again, change a terminal 
position coordinate, and / step S51 ] the terminal point, and coordinate vector length are computed. 
[0174] The position coordinate of the terminal point of the origin vector which followed, for example, 
was memorized in memory in step S55 is A2. When Al ->A2 shall be a real-image locus, the position 
coordinate computed just behind that as shown in drawing 25 from it being A3, and B3, C3 and D3 One 
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position coordinate is chosen at a time as a terminal point from these position coordinates (A2, B-2, C2, 
D2). Sequential calculation of any of A2 ->A3, A2 ->B3, A2 ->C3, and A2 ->D3, the coordinate vector 
value (continuation vector value) concerning one, and its coordinate vector length (continuation vector 
length) will be carried out, and the sequential judging of whether it is a real-image locus will be carried 
out. 

[0175] Since it means that (Y of step S63) and a real image were decided on the other hand when judged 
with the count n of a coordinate detection period having exceeded the judgment coordinate number, the 
position coordinate will be transmitted to a computer 5 through an interface 43 (step S67), and it will use 
for processing of the display of the directions location by the directions member, the command input 
corresponding to a directions location, etc. 

[0176] Here, the judgment of being a real image about other position coordinates based on the position 
coordinate of 1 is explained with reference to drawing 23 . If each A and A ! of the judgment of being a 
real image about other position coordinates based on the position coordinate of 1 shall be a real image in 
drawing 23 , a coordinate will be detected in the direction of **. For this reason, it turns out that either 
of A and A' is a real image. Moreover, it turns out similarly that either of B and B' is a real image. That 
is, only either of the position coordinate which exists in the same direction is a real image, and another 
side will be a virtual image. Moreover, since B* of the ** direction will also be recognized as a virtual 
image while A* of another side is recognized as a virtual image when it turns out that one A is a real 
image, it turns out that B is a real image. That is, if a real image or a virtual image is recognized about 
the position coordinate of one among four position coordinates memorized by memory, it turns out that 
the judgment of the real image about all position coordinates or a virtual image is possible. Therefore, 
since it is necessary to perform a real-image judging about no computed position coordinates, it becomes 
possible to detect the position coordinate at the time of directing two or more places to coincidence by 
low cost. 

[0177] In addition, as shown in drawing 31 , when the position coordinate (it sets to drawing 31 and is 
Bl) of one exists out of information input area 3a among two or more position coordinates (Al, Bl, CI, 
Dl) memorized by memory, Al and CI can be decided as a real image. 

[0178] That is, if a real image or a virtual image is recognized about the position coordinate of one 
among four position coordinates memorized by memory, according to the judgment of the real image 
about all position coordinates or a virtual image being possible, it will decide as a real image (step S68), 
and the position coordinate of another side will also be transmitted to a computer 5 through an interface 
43 (step S69). Moreover, processing of steps S67-S69 is repeated until it decides about all judgment 
coordinate numbers (Y of step S70). And when transmission of the position coordinate of the real image 
about all judgment coordinate numbers is completed, it ends and (Y of step S70) and real-image judging 
processing return to step S14. 

[0179] Next, the processing at the time of being judged with the coordinate vector length about the 
position coordinate of all terminal points being abnormality vector length in step S53 is explained. 
Although it progresses to step S21 as (Y of step S53), and a thing which cannot perform decision of a 
real image as mentioned above when judged with the coordinate vector length about the position 
coordinate of all terminal points being abnormality vector length, in this step S21, it judges whether 
there is any paddle which is still performing real-image judging processing about the position coordinate 
(for example, CI [ on drawing 25 and as opposed to Al ]) of the same direction. When real-image 
judging processing about the position coordinate of the same direction has not been performed yet, (N of 
step S21) and an origin coordinate are changed (step S22), and it progresses to step S20 again, and real- 
image judging processing is performed. On the other hand, when real-image judging processing about 
the position coordinate of the same direction is being performed, (Y of step S21) and the criteria of the 
vector length, displacement length, and the displacement direction set up at step S19 are changed (step 
S23), it progresses to step S20 again, and real-image judging processing is performed. That is, a real- 
image judging will be repeated on these conditions by turns about the position coordinate of two points 
of the same direction. 

[0180] Moreover, when the number of the computed position coordinates is one, while transmitting (Y 
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of step SI 5), and its computed position coordinate to a computer 5 through an interface 43 (step S24), it 
memorizes in the memory of RAM14 grade (step S25), and returns to step S14. 

[0181] Next, in step S17, the case where it is judged with there being a position coordinate decided as a 
real image is explained. When there is a position coordinate decided as a real image, it progresses to (Y 
of step S17), and step S26. 

[0182] The case where there is a position coordinate decided as a real image here is a case where two or 
more storage of the position coordinate in case the position coordinate computed as mentioned above is 
not plurality is carried out at the memory of RAM14 grade, for example, is a case as shown in drawing 
32 . As the directions member of 1 has described drawing 32 , it shows the condition that other 
directions members were inserted into information input area 3a. In addition, the case where there is a 
position coordinate decided as a real image cannot be overemphasized by including the case where the 
coordinate of two points is decided by processing which was mentioned above. 
[0183] In step S26, based on the last time of the position coordinate decided as a real image, and the 
value before last, the coordinate vector value (real-image vector value) and coordinate vector length 
(real-image vector length) between coordinates are computed, and it memorizes in the memory of 
RAM 14 grade. 

[0184] then, vector length and a variation rate — merit and a variation rate — after setting up the initial 
criteria (experimental value) of a direction (step S27), the position coordinate of the terminal point of the 
real-image vector memorized in memory in step S26 is made into an origin coordinate, the coordinate 
vector value and coordinate vector length between coordinates with the position coordinate detected by 
coincidence are computed, and it memorizes in the memory of RAM14 grade. [ two or more ] 
[0185] Then, it progresses to step S29 and the coordinate vector length which computed at step S28 
judges whether it is the unusual coordinate vector length (abnormality vector length) which cannot move 
in a coordinate detection period. 

[0186] When judged with coordinate vector length not being abnormality vector length, (N of step S29), 
It progresses to step S30 and the coordinate locus of A3->A4 and the coordinate locus of for example, 
A4->A which should be a real-image locus are compared, a coordinate vector value is in the specific 
amount of displacement (V), and coordinate vector length judges whether it is the locus (abnormalities a 
variation rate merit) which is outside the specific amount of displacement (L). 

[0187] abnormalities — a variation rate — the coordinate locus of A3->A4 and the coordinate locus of for 
example, A4->A which it should progress to (N of step S30), and step S31, and should be a real -image 
locus when judged with his not being merit — comparing — the variation rate of specification [ a 
coordinate vector value ] — it judges whether it is the locus (abnormalities a variation rate direction) on 
which it is out of an amount (V), and coordinate vector length is decreasing. 
[0188] abnormalities - a variation rate - if it puts in another way when judged with it not being a 
direction (N of step S31) - abnormality vector length - abnormalities - a variation rate - merit - 
abnormalities - a variation rate, in not being a direction, either The position coordinate of the terminal 
point is memorized in the memory of RAM14 grade (step S32). While transmitting the position 
coordinate to a computer 5 through an interface 43 (step S33), it decides as a real image (step S34), and 
the position coordinate of another side is also transmitted to a computer 5 through an interface 43 (step 
S35). 

[0189] the case (Y of step S29) where it is judged with coordinate vector length being abnormality 
vector length on the other hand ~ abnormalities - a variation rate - the case (Y of step S30) where it is 
judged with his being merit - abnormalities — a variation rate - a detection coordinate is changed (step 
S37) and processing of steps S28-S31 is repeated until it reaches (Y of step S31), and a detection 
coordinate number (Y of step S36), when judged with it being a direction. 

[0190] Therefore, when [ for example, ] the position coordinate of the terminal point of the real-image 
vector memorized in memory in step S26 is A4, The position coordinate computed just behind that as 
shown in drawing 32 from their being A, B, C, and D One position coordinate is chosen at a time as a 
terminal point from these position coordinates (A, B, C, D). Sequential calculation of A4->A, A4->B, 
A4->C, any of A4->D or the coordinate vector value (locus vector value) concerning one, and its 
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coordinate vector length (locus vector length) will be carried out, and the sequential judging of whether 
it is a real-image locus will be carried out. That is, other position coordinates located in the same 
direction to a photo detector in pursuing the locus of the position coordinate of 1 judged that is a real 
image are recognized to be a virtual image, and the position coordinate which are other real images is 
decided. 

[0191] Moreover, when a detection coordinate number is reached, (Y of step S36) and the criteria of the 
vector length, displacement length, and the displacement direction set up at step S27 are changed (step 
S38), and it progresses to step S28 again, and a coordinate vector value (locus vector value) and its 
coordinate vector length (locus vector length) are computed. 

[0192] Even if it is the case where a total of four position coordinates are computed by two directions 
members by the above processings by the inside of information input area 3a having been directed to 
coincidence, the position coordinate directed by two directions members can be detected, and these two 
position coordinates can be confirmed. 

[0193] Next, another example of the actuation image displayed on screen 2a is explained. 
[0194] First, as shown in drawing 33 , when it points to coincidence to three on screen 2a, the dial 101 
which is an actuation image is displayed on the location where it is beforehand set up near [ the ] the 
three points ( drawing 33 (a)). The image of this dial 101 is beforehand contained in the drawing 
software of a hard disk 17. And the location of three points which is pointing on screen 2a is moved, if 
actuation of turning a dial 101 is carried out, the image of a dial 101 can also be rotated and rotation 
actuation of the dial 101 can be carried out ( drawing 33 (b)). This dial 101 is carrying out rotation 
actuation, and makes it possible to perform predetermined actuation to the information input/output 
system 1. It is suitable for gradual or stepless adjustment of fixed physical quantity, such as adjustment 
of the voice volume in the case of outputting voice with the information input/output system 1 in this 
example, since an actuation image is a dial, etc. 

[0195] Processing about this dial 101 is specifically performed as follows. Drawin g 34 is a flow chart 
explaining the processing in this case. First, it detects that coincidence points to three on screen 2a (Y of 
step S71). Although the coordinate of three or more points to which it pointed on screen 2a is 
undetectable to coincidence in the processing explained below with reference to drawing 23 , it cannot 
be necessary to specify that exact coordinate of three points in this example that what is necessary is just 
to be able to detect that coincidence points to three on screen 2a. That is, since a total of nine points of 
the real image of three points and the virtual image of six points are detected also in the example below 
drawin g 23 when pointing to three on screen 2a, thereby, it is detectable that actually pointing is three 
points (even if the exact location of three points is undetectable). 

[0196] In the example of drawing 35 , 6 point G1-G6 of three-point Pa of a real image, Pb and Pc, and a 
virtual image are detected. And the coordinate of the middle point C of each of these coordinates Pa (xa, 
ya), Pb (xb, yb), Pc (xc, yc), Gl (xl, yl)-G6 (x6, y6) of nine points is searched for (step S72). 
[0197] namely, x0= (xa+xb+xc+xl+x2+x3+x4+x5+x6)/9 y0= 
(ya+yb+yc+yl+y2+y3+y4+y5+y6)/9 .... (6) 

****** j s p er f ormec i and the coordinate (xO, yO) of the middle point C is searched for. 

[0198] And the image of a dial 101 is displayed centering on the location of this middle point C (xO, yO) 

(step S73). 

[0199] And when there is migration of a location, as it is shown in (Y of step S74), and drawing 36 nine- 
point Pa-Pc and in G1-G6 One point is specified as an observing point nine-point Pa-Pc and in G1-G6 
(this example the point Pa), and the nearest detecting point is made into the moving point of an 
observing point at an observing point in the case of migration of a location (in this example, it displays 
as point Pa'). The middle point C as a core of a circle Angle-of-rotation thetam of the circle concerned is 
computed from the observing point Pa (xa, ya) and two points of moving point Pa* (xa', ya') (step S75). 
Step S74 has realized a migration detection means and migration detection processing. 
[0200] That is, migration length L=root(xa' - xa) 2+(ya' - ya) 2 radius r=root(xa-x0) 2+(ya-y0) 2 are 
calculated (also see drawing 37 ), and it is angle-of-rotation thetam=(360xL)/(2x pixr) from this result. 
(However, pi circular constant) 
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[0201] And according to angle-of-rotation thetam, the image of a dial 101 is rotated and displayed 
centering on the middle point C (step S76). Steps S73, S75, and S76 have realized an actuation image 
display means and actuation image display processing. Moreover, actuation according to angle-of- 
rotation thetam is received and performed (step S77). Step S77 has realized an actuation means and 
actuation processing. That is, when a dial 101 operates voice volume as mentioned above, voice volume 
will be operated according to the magnitude of angle-of-rotation thetam. When no longer pointing to 
three on screen 2a, (Y of step S78) and the display of a dial 101 are eliminated (step S79). 
[0202] Another example of the actuation image displayed on screen 2a is explained. 
[0203] As shown in drawing 38 , when it points to coincidence to five on screen 2a with five fingers of 
one hand etc., a door 102 is displayed on the location where it is beforehand set up near [ the ] the five 
points ( drawing 38 (a)). And if the location of five points to which it pointed as it was is moved below 
(or upper part), a door 102 will open gradually with migration of the location of five points, and the 
pallet 103 which is an actuation image will appear under a door 102 ( drawing 38 (b)). The image of a 
door 102 and a pallet 103 is beforehand contained in the drawing software of a hard disk 17. And 
various actuation can be inputted on a pallet 103 by pointing to one point from which a user differs on a 
pallet 103, respectively one by one. Since a door 102 is displayed and the pallet 103 which is an 
actuation image is first displayed on the bottom of a door 102 after that in this example, it is suitable 
when displaying the actuation image for performing the actuation image which you want to display 
immediately only by pointing to a screen 2a top, for example, the input which changes a initial value. 
[0204] Processing about this pallet 103 is specifically performed as follows. Drawing 39 is a flow chart 
explaining the processing in this case. First, it detects that coincidence points to five on screen 2a (Y of 
step S81). Since a total of 25 points of the real image of five points and the virtual image of 20 points 
are detected when it cannot be necessary to specify the exact coordinate of five points and points to five 
on screen 2a also in this example, thereby, it is detectable that actually pointing is five points. 
[0205] And the same operation as (6) is performed also here, and the coordinate (xO, yO) of the middle 
point C of a total of 25 points is searched for (step S82). (refer to drawing 40 ) And the image of a door 
102 is displayed on screen 2a centering on the middle point C (step S83). Step S83 has realized a door 
display means and door display processing. 

[0206] Then, although (Y of step S84) and the location of the middle point C are also caudad moved 
when the location of five points to which the user is pointing is dragged caudad as it was and there is 
migration of the location of five points, it is not necessarily in agreement with the drag direction. Step 
S84 has realized a migration detection means and migration detection processing. Since the thing which 
is the need is the migration length to a lower part, if it sets the coordinate of C point after moving the 
coordinate of C point before migration (xO, yO) to (xl, yl) By "l=yl-y0 r \ the migration length 1 to a 
lower part is found (refer to draw ing 41 ) (step S85), and the image of a door 102 is lowered and 
displayed only for the migration length 1 minutes, and a pallet 103 is displayed on the location of the 
first door 102 (step S86). Step S86 has realized a door modification means, door modification 
processing, an actuation image display means, and actuation image display processing. It is made for the 
display of this pallet 103 to be whether a pallet 103 appears gradually from under a door 102 by 
displaying only the location of a door 102, and the image of a part with which it is not covered. 
[0207] And when actuation of a pallet 103 is made, (Y of step S87) and its actuation (for example, as 
mentioned above modification of a initial value) are received and performed (step S88), and when 
termination of a display of a pallet 103 is directed on a pallet 103, the display of (Y of step S89), a door 
102, and a pallet 103 is ended (step S90). Step S88 has realized an actuation means and actuation 
processing. 

[0208] Another example of the actuation image displayed on screen 2a is explained. 
[0209] As shown in drawing 42 , it is not simultaneous on screen 2a, and when it points to three points 
to coincidence one by one, the pallet 104 which is an actuation image is displayed on the location where 
it is beforehand set up near [ the ] the three points. The image of a pallet 104 is contained in the drawing 
software stored in the hard disk 17. In this case, a pallet 103 does not appear gradually with the drag of a 
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door 102 like the above-mentioned example, but since a pallet 104 is what is displayed immediately, it is 
suitable for the display of the actuation image which you want to display immediately only by pointing 
to a screen 2a top. 

[0210] As shown in drawing 43 , after the processing in this case detects one point (point A) (Y of step 
S91) (refer to drawing 44 ), One another point (point B) is detected in predetermined time, with this one 
point maintained (Y of step (refer to drawin g 45 ) S92). Furthermore, if one point (point C) of an 
exception is detected, with these two points maintained (Y of step S93) (refer to dra win g 46 ), a pallet 
104 will be displayed on the location where it is beforehand set up near these three points (step S94). 
Step S94 has realized an actuation image display means and actuation image display processing. 
[021 1] In this case, since it can also perform easily detecting the exact coordinate of three points (points 
A, B, and C), you may make it determine the display position of a pallet 104 from that exact coordinate 
of three points, although it may ask for the middle point of the real image of three points, and the virtual 
image of six points like the above-mentioned and a pallet 104 may be displayed on the location of the 
predetermined direction of the middle point concerned, and predetermined distance. 
[0212] That is, although Points A, B, C, and D will be detected if Point B is directed with the point A 
directed as shown in drawing 45 , it turns out from the beginning that an A point is a real image 
( drawing 44 ). Since Points B and D should not be detected supposing Point C is the real image of the 
2nd point, and Points B and C should not be detected supposing Point D is the real image of the 2nd 
point, a B point is judged to be the real image of the 2nd point. Next, since Points I, F, D, C, and E will 
not be detected if Point H is the real image of the 3rd point supposing Points A and B are decided as 
shown in draw ing 46 , Point H is judged to be a virtual image. The same decision is repeated and it is 
judged with Points A, B, and C being real images. 

[0213] After the display (step S94) of a pallet 104, when actuation of a pallet 104 is made, (Y of step 
S95) and its actuation (for example, as mentioned above modification of a initial value) are received and 
performed (step S96), and when termination of a display of a pallet 104 is directed on a pallet 104, (Y of 
step S97) and the display of a pallet 104 are ended (step S98). 
[0214] Another example of the actuation image displayed on screen 2a is explained. 
[0215] If it points to one point (point Pa) on screen 2a, it points to the 2nd (point Pb) point in this 
condition and this location of the 2nd point is moved up and down as shown in drawing 47 , the slider 
bar 105 which is an actuation image will be displayed on the location of the 2nd point to which it is 
pointing. The image of a slider bar 105 is contained in the drawing software in a hard disk 17. This 
slider bar 105 as well as the case of a dial 101 is suitable for gradual or stepless adjustment of fixed 
physical quantity, such as adjustment of the voice volume in the case of outputting voice with the 
information input/output system 1, etc. 

[0216] As shown in drawing 48 , after the processing in this case detects one point (point A) (Y of step 
S101) (refer to drawing 49 ), One another point (point B) is detected in predetermined time, with this 
one point maintained (Y of step S 102). Then, when migration of the 2nd (point B) point is detected with 
the first directions of one point (point A) maintained, it carries out by displaying the image of a slider 
bar 105 on (Y of step S103), and the location of the 2nd (point B) point (step S104). Step S103 realizes a 
migration detection means and migration detection processing, and step S104 has realized an actuation 
image display means and actuation image display processing. 

[0217] Detection of the exact coordinate location of Points A and B can be performed using the 
technique mentioned above below with reference to drawing 23 . Thereby, it can judge with Points A 
and B being real images among point A-D. and the time of the location of Point B moving - the 
coordinate (refer to drawing 49 (xO, y0)) of the location of the original point B - the coordinate of the 
location of the point B after migration — ** (refer to drawing 50 (xl, yl)), if it carries out By n l=yl-y0", 
since vertical migration length can be found, the image of a slider bar 105 can be displayed on the 
location which only distance 1 moved perpendicularly. 

[0218] And actuation (adjustment of voice volume etc.) according to the distance I which moved is 
received and performed (step S105). Step S105 has realized an actuation means and actuation 
processing. Then, when detection of the two-point coincidence of Points A and B is no longer made, (Y 
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of step S 106) and the display of a slider bar 105 are eliminated (step S107). 

[0219] In the above, the example of various actuation images was explained. Next, the processing for 
judging the exception of these actuation images and displaying a suitable actuation image according to 
the directions on screen 2a, is explained. 

[0220] As shown in drawin g 51 , sequential detection of the two points is carried out on screen 2a (Y of 
step Sill), when moving one point detected behind, it shifts to the processing processing described 
above with reference to (Y of step SI 12), and drawing 48 (step SI 13), and a slider bar 105 (refer to 
drawing 47 ) is displayed. In this case, when there is no migration of one point detected behind, it shifts 
to the processing described above with reference to (N of step SI 12), and drawing 20 (step SI 14), and 
an icon 94 (refer to d r a wi n g 22 ) is displayed. 

[0221] Also when two points are detected to coincidence on screen 2a, it shifts to the processing 
described above with reference to (Y of step SI 15), and drawing 20 (step SI 14), and an icon 94 (refer to 
drawing 22 ) is displayed. 

[0222] When sequential detection of the three points is earned out on screen 2a, it shifts to the 
processing described above with reference to (Y of step SI 16), and drawing 43 (step SI 17), and a pallet 

104 is displayed (refer to d ra wing 42 ). 

[0223] When three points are detected to coincidence on screen 2a, it shifts to the processing described 
above with reference to (Y of step SI 18), and drawing 34 (step SI 19), and a dial 101 is displayed (refer 
to drawin g 3 3 ). 

[0224] When five points are detected to coincidence on screen 2a, it shifts to the processing described 
above with reference to (Y of step S120), and drawing 39 (step S 121), and a pallet 103 is displayed 
(refer to drawing 38 ). Processing of steps SI 1 1-S121 has realized an actuation image display means and 
actuation image display processing. 

[0225] Below, the example of a display of other actuation images is explained briefly. 
[0226] As shown in drawing 52 , when it points to two points (points A and B) one by one on screen 2a 
So that the predetermined object 106 which is an actuation image is displayed, and the distance of these 
points A and B may be expanded and it may be made to reduce in those two points When moving the 
location of Points A and B, it responds to the magnitude of the migration length, and it expands and 
reduces and you may make it display the magnitude of an object 106. An object 106 is the icon 94 
mentioned above. 

[0227] Drawing 53 is a flow chart in this case. Namely, after detecting one point (point A) (Y of step 
S131), One another point (point B) is detected in predetermined time, with this one point maintained (Y 
of step S132). When Points A and B are moved, (Y of step S133) and an object 106 are displayed (step 
S134). Then, the distance la of the beginning of Point A and Point B, A difference with the distance lb 
after migration is searched for, the range difference 1c of the distance la and distance lb is searched for 
(step S135), and it responds to the magnitude of the range difference 1c, and an object 106 is expanded 
and it reduces (step S136). By step S133, S134 realizes an actuation image display means and actuation 
image display processing, and step S136 has realized an enlarging-or-contracting means and enlarging- 
or-contracting processing for a migration detection means and migration detection processing. 
[0228] As shown in drawing 54 , when others and three points (points B, C, and D) are detected to 
coincidence, maintaining this detection of one point after detection of one point (point A), you may 
make it display a pallet 104, although he is trying to display a pallet 104 in the example mentioned 
above with reference to drawing 42 - drawing 46 when sequential detection of the points A, B, and C is 
carried out. 

[0229] Furthermore, although a slider bar 105 is displayed on Point B and he is trying for a slider bar 

105 to move with migration of Point B in the example mentioned above with reference to drawing 47 - 
drawing 50 , a slider bar 105 is displayed ranging over Points A and B, and you may make it a slider bar 
105 move with vertical migration of Points A and B, as shown in drawin g 55 . 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view showing roughly the information input/output system 
which is one gestalt of operation of this invention. 

[Dr awin g 2] It is the block diagram showing the electrical installation of each part built in information 
input/output system. 

[ Drawing 31 It is the block diagram showing the electrical installation of each part built in a computer. 
[Drawin g 4] It is the explanatory view showing the configuration of the 1st coordinate input unit 
roughly. 

[Drawing 5] It is the block diagram showing the structure of an optical unit roughly. 
[Drawing 6] It is the block block diagram of a controller. 

[Drawing 7] It is the front view showing an example which pointed by the directions member to one in 
the information input area in the 1st coordinate input unit. 

[Drawing 81 It is the explanatory view showing detection actuation of CCD typically. 

[Drawing 9] It is the perspective view showing the directions member used for the 2nd coordinate input 

unit. 

[Drawing 10] It is the front view showing an example which pointed by the directions member to one in 
the information input area of the 2nd coordinate input unit. 

[Drawing 11] It is the explanatory view showing detection actuation of CCD typically. 
[Drawing 12] It is the top view showing roughly the optical unit used for the 3rd coordinate input unit. 
[Drawing 131 It is the front view showing an example which pointed by the directions member to one in 
the information input area of the 3rd coordinate input unit. 

[ Drawing 14 ] It is the graph which shows the relation between optical reinforcement and time amount. 
[Drawing 151 It is the front view showing an example which pointed by the directions member to one in 
the information input area of the 4th coordinate input unit. 

[Dr awin g 16] It is the graph which shows the relation between optical reinforcement and time amount. 

[Drawing 17] It is the front view showing the configuration of the 5th coordinate input unit roughly. 

[Dra win g 18] It is an outline front view for explaining the detection actuation. 

[Drawing 19] It is an explanatory view explaining the icon actuation using information input/output 

system. 

[Drawing 20] It is a flow chart explaining the processing which information input/output system 
performs. 

[ Drawin g 21] It is a front view explaining the menu manipulation performed with information 

input/output system. 

[ Drawin g 22] It is this front view. 

[ Dra wing 23] It is an explanatory view about calculation of two or more position coordinates. 
[Drawing 24] It is the flow chart which shows roughly the flow of processing including real-image 
judging processing. 

[Drawing 25] It is an explanatory view about calculation of two or more position coordinates. 
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[Drawing 261 It is the flow chart which shows the flow of real-image judging processing roughly. 
[Drawing 27] It is a vector diagram for explaining the coordinate vector value calculation approach. 
[Drawing 28] It is the explanatory view showing a vector table typically. 

[Drawing 29 ] It is the explanatory view showing the motion in the case of drawing a straight line. 
[ Drawing 30] It is the explanatory view showing the motion in the case of changing the direction of a 
straight line a lot, and drawing it. 

[Drawing 31] It is the explanatory view showing the condition that a real image can be decided 
automatically. 

[Drawing 32] As the directions member of 1 has described, it is the explanatory view showing the 
condition that other directions members were inserted into the information input area. 
[Drawing 33] It is an explanatory view explaining the dial actuation using information input/output 
system. 

[Drawing 34] It is the flow chart of processing of dial actuation. 

[Drawing 35] It is an explanatory view explaining the coordinate detection in the case of dial actuation. 
[Drawing 361 It is an explanatory view explaining the coordinate detection in the case of dial actuation. 
[Drawing 37] It is an explanatory view about the operation performed in the case of dial actuation. 
[D rawin g 38] It is an explanatory view explaining actuation of the door and pallet using information 
input/output system. 

[Dra win g 39] It is a flow chart explaining processing of actuation of a door and a pallet. 

[Drawing 40] It is an explanatory view explaining the coordinate detection in the case of actuation of a 

door and a pallet. 

[ Drawing 41] It is an explanatory view explaining the operation performed in the case of actuation of a 
door and a pallet. 

[Drawin g 42 ] It is an explanatory view explaining actuation of the pallet using information input/output 
system. 

[ Drawin g 431 It is a flow chart explaining processing of actuation of a pallet. 

[Drawing 44] It is an explanatory view explaining the coordinate detection in the case of actuation of a 
pallet. 

[Drawing 45] It is an explanatory view explaining the coordinate detection in the case of actuation of a 
pallet. 

[Drawin g 46 ] It is an explanatory view explaining the coordinate detection in the case of actuation of a 
pallet. 

[Draw in g 47] It is an explanatory view explaining actuation of the slider bar using information 
input/output system. 

[Drawing 48] It is a flow chart explaining processing of actuation of a slider bar. 

[Drawing 49] It is an explanatory view explaining the coordinate detection in the case of actuation of a 

slider bar. 

[Drawing 50] It is an explanatory view explaining the coordinate detection in the case of actuation of a 
slider bar. 

[Drawing 51] It is a flow chart explaining selection of an actuation image. 

[Drawing 52 ] It is an explanatory view explaining expansion of the object using information 

input/output system, and contraction actuation. 

[ Drawin g 53] It is a flow chart explaining expansion of an object, and contraction actuation. 
[Drawing 54 ] It is an explanatory view explaining the display of a pallet. 
[ Dr a win g 55] It is an explanatory view explaining the display of a slider bar. 
[Description of Notations] 

1 Information Input/output System 

2 Display 
2a Screen 

3 Coordinate Input Unit 

4 I/O Device 
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17 Storage 
26 Storage 

94 Actuation Image, Icon 

101 Actuation Image, Dial 

102 Door 

103 Actuation Image, Pallet 

104 Actuation Image, Pallet 

105 Actuation Image, Slider Bar 

106 Actuation Image 
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- [ o o 5 9 ] n*3i2 1 icum>$m&* *mm \ 2 - 
«iw4>yit*. mmm%mmtuxr^^>, vat 

[0060] Lft#-?t:. Wif^irr^^^, y 

[ 0 oen mm22iazn<omm, tt&n 1 2 - 

^ U #p«tctr ftfctfifc* XitlfrXtf ^n&^KjfiCr 
[ 0 0 6 2] LtaV^X. MS±V<DfiL<7KUj?<D&l> 

{ 0 0 6 3 ] 11*312 3 KKttoftwt*, abftR 1 2 - 

[0 06 4] Istc&iX. i%&mi2^2 2m*rft$> 

a*. 

[0 06 5] 

[ mmni&<Dim ] e ©§w<^*tt<wBs^ *x * r 

[ 0 0 6 6 ] b 1 xr^mmwmvhmw^Mn^x 
r a 1 &mmi'c^9mm$m r & 5 , m 2 

*. hi, H2K5w\*5«:, tm\wi^^^i 

it iiiK*^77 X?f (PD 

£ ; x 7 f , }\,&4&. > * - V + A> =2 > b* - £ ^ 3 > 3. 

Hfcf^iBIMSKatfrt" ^7»j>3?7 t % try* 7' 

[0067] P D P 2 Ji. a^F-JMS* t,t:«»MJtt& 4 
0 A > * 5 0 ^ > *3F5>rtHffl £ -f ?0>k<OX . 
&*BS£^0Dr r * A^b^f'^n^ CRT, LC 
D£££»^c4>J:t\> ii^W^^. PD 

«S$Ras^AVas*jS«Si,, PDP2&7qIpa^ 

4? £ u r & c i ifim&mmz. * r t * * . 

[006 6] m2iC^?£5iC, (WBAffiA^^Ai 
it. ^>e^-3?50CPDP2, **+*6, 


7) #112 003- 1 7 323 7 

fe. 3>ea-3P5tcj*. 

> b , - * 5 £ /V 1/ trWtt AS* r A i ^ ^ 9 ^ 9 
-MUClgf^Ci^C^ *?h9-M 1 Jbcc 
^S4r^feC^>b^-^ m« t "cr- ^ ^ P D P 

y- £ &i&<£ > e a - 3? OCiKiiT £ C t k*$&i>C U 

[0 06 9] 3>tr,-^5Ko^riftW'r^ 

£. att^o^^^iaSSl/fcROMl 3i. CPU 

x2 i t/ri/^Jfttsnr^^o *"c. ^'X2 licit, 

r ) «<Z> P D P 2 tCTtr ^ iS«0[>*^ ^77 

30 [0 07 0 3 ^™ Kr '^X^ ! 7CC^. *^U-t-^> 
^XrA (OS) 22. :2>ha-^i 0*/Vl/X 

2>t^-^5 ±X'm%ktM& 3%mf$i*& tc#>o> 

f X-iX Y'?<{^2 3, 13® V y b • 7^ F7 0T2 ^f 

t 'J 7' u - >> 5 > y 7 f- ^ x? ^^er 7" »J ^ - 1/ ^ 

>^ni/^A2 4^te^anrt^, 

[0 07 1 ]*fc, 2>t,-*5«:tt t OS 2 2, r 

2 4W>*i©^Dy7A3-r (iS|jjt|7D^7A} ^ 

40 IBHU?<:1E^(*2 6 (? * x i?. 

ff^i?, ^<Ai? (CD-ROM, CD-R, CD 
- R /V, DVD-ROM, DVD-RAMfc£>, * 
^v^VXi? ( MO } , >^U^7-K^^^lC'>r^ 
T €: ffiC* & C 4 dS-C £ h ) tCSBtt $ *VC C * 6 ^"o A 

F^^igt^^7P ^7AS^iI2 5 
( laii^i* 2 6 <os»*^xfi: t> x . v u+ v^^r * 
**K9 CD-ROM h'^^^mt. MO K 

50 [0 07 2 ] &^T"*Mr-^3>^oi/7A24lt 
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2 > tr* - £ 5 ^^ofeA^sSDT^siP'r^ o s 2 

2K<t&#W©T\ CPU 1 2tCj:v£S?T£ft£o $ 
t-stf- p i 5 i eC'^fSC^^^J: -7 

ei#^**$n^o t">^XK?^k2 3 4>0$ 

2 2££*>(CBtt$tt, ^:>*P~2 10&;frUfc*ft 

2c«2 %±.i£&tt&{m\t, tmkfinmz at^ 

[0 07 3] e8^>**«r±»»-r -6»&«:«tC. £*3f* 
ffflKRW?**. :2>fcV~2 5<?>CPU 1 24*. Aft 
£ fi^dBiftr - £ tcS^c £*Siif £ Aitfxo 

ffii£t£££sftU A#3ftfci£ft1s?EteS^< te^H 

t f^dsssts £@<&*s^ i b r p d p 2 icmmt& c 

t&M* i--1f^«C*fc**ira-<Z)S*^. POP 
2fc:lt:*3*l£C£Kfr£, -^>**j. 3>fcTa-»5t* 
^AA#.^3 ^OaI SOJ^&tf^r < 
X t UXWMU fcafr, a > fcf ^ - £ 5 *Ct& 

1 0 0 7 4] ^A#»3fc^TSSWc8ffl 
jgW»*JEWA*i«3£Ui:tt, fcffl^<J>|l£*« 
P 2<mm 2 a ± <f&«A*Sjg3 a ) CCfct^cftl,* 

[ o o 7 5 ] snrat £*y$mtmt ur« 

^SPH^P D P 2C>lsM2 a± <tt$RA;fc»«3 a ) 
ft A ASS 3 A-B5 <0*»AAisB 3 E } 

[0076] A- mi (omwiAftgm 

*r. ^ 1 M^A^il 3 A tc^»xa 4 8 CCS 


(8) »2 0 0 3- 1 7323 7 

[0077] ccx\ m4&m\ comnAfrg& ZA<D 

JiSA^aSAi^ PDP2cr>il®2a<?>^i'X0CM 

6, C0>t(»«A*««3a©T^M«»^6ST^A» 
10 (ffiUjfe^JLi ? h 2 7 L . "Si t&^^ y h 2 7 R ) 

^^(PMnn^xm^hfix^h, CftZOy&^x.- 

L. . L* , U . * * * , L R (R, , R 2 . Rs , 
" • R r _ ) iC*-7fe* (VP-^) O^Cw^$ 

n&m$mxnm£<»Mi&*\ mikfifmz a<o± 

tt *a&J:5K:PDP2 €>Hffl 2 a €>^M^ & r 
¥tf«:a*$fi^o 

[ 0 0 7 8] fiSftA*«»3«HS«AA««3 a 
20 C©W»ttS«W ! *2 8«. Mzimnmn 

<)>n~?-~*3.~7%: g-Mffii U T»SESnt*J 0 , A 
2? L^tbK^n&^o-'TjfeLa #lftt^M^ 

[ o 079] ?\2i tc-?^xmm 

30 ^ CC X\ m 5 it^^a <m&&#WftiC 

[ o o 8 o 1 b 6 cc^-r <t 5 tc, y b 2 ? i*, 

ft«*S2 9 ^^#m*3 0 <k*«x*CC^ 0 
serDioc^) , t*>^-{>hL£D (Lioht Emitting Dio 
40 P 2C'llM2 a KMl/TSiSKlffiStSfifcJfeti. -ism 

3 2 £ j: ^ r x 2 m $n^c*ii, ^ i» > v 

*J u >X3 2 i Itft*©»T?35«([SW 4 2 fo<DU >J 
> h" 1»^>UU>X3 3, 3 4(CJ:*i y^^cMUX^ 

M>KU^^b>X3 2, 33, 34)^)iWU:i^ 
j^B 3 1 ^ Wfel/ft;li«^v »J > K U ^7 

so y ^[5icc^< x ^ifiiccws^^x U ? h tWT^>^ ! J h 
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<^y >Fl»£H>P>X32, 3 3, 3 4> filial/ 
? b«3 5©*y ? MigtCfeC^C. ij&tt 

<c>z::jyfea 3 a %$m? & , z^atai 3 e a> 6^ u 

tt. ^-7^7-3 7r*93g$n. PDP2<£@§M2 
3t7^C\ USE a £¥fWWc \tz& 3 6 &4m^c 

33, 34 > txy * hfi3 5 

[ o 0 6 2] nm&m&mn a xmiznx^-? % 

7-3 7 CCjS->fcff«SW*tt, ^-^^7-37M 
Iltf^ 3 0 CC/Jtft* & 0 S&*K3 0 K AS* 

fefflassfefes ■ si* »y > xr* & s > y > f y a * u > 
X3 e&»vc^oc$ftfc*iL cc-^u > ry a,«nx 

>X3 8 f ( f &fy > Ky *«UU>X3 8<!> 

MMmt.) wmmvmvbtittccDZQicimx* ? 

©*©C C D 3 9 ti, 1 &5SC C DXfoiX* £S3t 

[ o 033] i^ctt, wm&mmn a r-sttstt 
fciWKfiijft* . z Wsmxiti' y > k y ^ ^ u > x 3 
$©fisa£StfT, 2*j^-r$n3fc**ccD3 9tc 

S*r& 0 5&. W*gM#t*, PDP2«2ai 
WrflWCii. > K »J fcjU ix>X3 a 

-r^j^toESRu -ec^s, ^y>h*y^;n^>x3 
a ©fan r y > k y ^ & u > x3 a on 

D 3 9±^ff»^*<^««CCjScr *^©»ffi3^ 
CC D 3 9_b<7>M6tlfcftWJtt^.fl^T^fe 

*ttt£ 0 u&c c d 3 9 it, mrnmrn 

h. E5 testate, z:-xjiaR3 6i^y>Fy^A 
uvxa a ^ y«-3n*cfti,xmcmm 

[0 03 4] CCX\ 06&*;&^3 9a>£PIflK« 

jto*^»*«a^*fc«R«*^AA sn. »»a 


5) 4*^2 0 0 3- 1 73237 

16 

*£♦ CO=2> hP-^ 1 01*, VZ7 <S 

iffl&^^ - h 2 7 L , SftJfc^^ * h 2 7 R > <W6 
« < LD > 3 1 CQ$tmiM£, jfelta- ? h 2 7 (ZEfllij 
t-2?U h2 7R> C0CC 

f ^ C P U 4 0 ktVt 0 , CCC'C P U 4 0 CC 

r ~ »*#*Jft*iaEtcii*i/r - y urm 

>»-7*^X4 3^ A/Da>^-»4 4RCJPLD K 
7^^4 5^'^^$n 4 C^4o CPU40«C 
. c a a - K ( Miai^n y ? a > £t&» 

PROM 4 7a5;<X*fcttSfrtV&, CCCC, CPU 4 
0. ROM.4 lSCXRAM4 2KlJ:«)-?^^D3>ea. 

a2§IUfcSfHK(&4 9 v ^^t>fe, 7^^7Va 
2G A-Fff^^ *f^* (CD-ROM, CD 
-R, CD-R/V, DVD-ROM, DVD-RAM 

r^i:> v %m%r<t*p (MO) , >^y^-F^^ic 

7t/^>^f <An'7^it. CD- ROM ?y 
A 7-«S, MO h" ^ ^aB^O^n Jumimt* 

i o o a 5 ] c c d 3 9 ^ 6<t>s f) ^ mm&mzt u 

X. 00 0 3 9©^*^ r^P^^SBBSl^ 
HC« 5 3 .n^> 0 C C D 3 9 IC AS* U fc^ltt 
30 it. CCD3 9l^l?*<^«(Cl6ofc«E**»'Qr^ 

m£ stittfk. a/ d ^ > 4? 4 4 ic £ - r ^ ^ ^ ^ 
WKS:tSi$n^cpu4 0tcjs$n^o cog. cp 

[ 0 0 3 6 ] ; Wr ^4 6 tctgrt^nfcSIKD^ 

[0 03 7] ^»tr, $w^py^^s^^ccpu 
4 otc^^x^ffsn^WfiStc^c^Rwr-s. ccr- 

[ o o a a ] c c t?, n ? ***«A*tte3 c>l**tAA 
ii^ 3 a rt 0-&&^mn p m u ^ o tc-m 
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*r ati^^a - 7% L P ^SSaWi P cc J: -> & 

fttcm, <-<q7q~7& u imm±mmi 2 a oc 

[ 0 0 8 9 ] C £ C C D 3 9 ±<E*&«<Mti 

A3*VCt*Vtf*lt& CCD3 9±<JDft^ft^U^» 

MB 3 a rt (CM A £ nr - yjfcL , sWSSWtt P cc 

h 2 7 <7>C C D 3 9 J: o T£# $ ft a C £ ofc 
». ^P-T^L. (C*ht-t-S3feSteJi? h2 7€-CC 
D 3 9±<0^©flLKX,, ayfc»dw>SBt*«i<i <W°) 

t*. CC D 3 9 & ft£#^OKftfl£tc f - * £ * 

X3 a^e^gx"-^^. c ct\ Effibfc^- •? h 2 20 

7 LK&tt££„ L. a£X„ Lil^^^ 
[0 09 2] S6fcC, HTKfeCi:. Sfltt^i? h 

0mm& e- K ct; 0 , iS*SW P i £ffit)fc£a ^ * h 2 
7 L£€>*rrft£0 LI*. (i)^^f3^oX () L<Z> 

0 L = (f (£„ L) - <2 ) 

fcJcU 0 ft L=tarf 1 (X tt L/f ) 

[0 09 3 3 BSCC. b2 7 RKot*r&30 

x = v ■ xa.n0 R / ( tan B L + tan# R 
y = v • xmO L ♦ tdnOPx/ ixamO L 

tisXg.&'tzct&vzz* 

[0 09 5] Cft&O <1 > (2) <3) (4) (5) 
35« j»7'P ^-7^(?>-g|Ji l/Tf*;^ Ff < * $ 4 
6 -f>e»M#:4 9 lCtt«ft3 ftT 0 . ( 1 ) < 2 > 

{ 3 > { 4 ) < 5 > ska o , timmpextwrn* 
(x, y) i*. x, l, x, Rv>mntuxn&2ft 

tU^tb. £«^-^2 7 Lfl>CCD39± 

<m&v>&B.£ * ^ 2 7 r c d 3 9 ± 40 
€>&f ^fesi ^ c t x\ i^m^P€'\i^m 

[ 0 0 9 6] C ^ tC U $ ftfctSSWttt P£>& 

[009 7 ] *t/C\ C©J:^ft*»AA«i3 ACCJ: 
[009 8] B. M 2 OliSAA-Sg SO 


(10) qm2 0 0 3- 1 7 3237 

IS 

tC cT; J 3 SSSft 1/ . C cr>*^C«<D fcT - ^ ° i JSC o fe« 

^c-fc^x, «Mfiir&. 

[ 0 0 9 0 3* fc, ^^C^(7>b-~ t&tti ->fcffi 

9 <o«w«s* -c©s6*^. ^^i*c cd 3 9 <omm 
[o 09 1 ] im$#m^mm t?**tiRx. 

{2E«l*^i- ? h 2 7 LCDCCD3 9±r-i*X„ L, 
h2 7R©CCD3 9±t?J*Xp R) 

( 1 ) 


±1^0 { 1 > (2) SC4"fl>iS^L«:ia#Rfe:B*ft 
x^C. tr«^^ 7 h 2 7 R £t£fBA#««3 ai^ 

eR s h(9 B R) <3) 
R=i<in" ! (X, R/f ) 

[ 0 0 9 4 ] CCX\ 7m%&3~~ ? h 2 7 LC-CC D 
3 9C^^fe®^«^^ ? h 2 7 R<t>CC D3 9 

<D^&&t<e>mm&m 7 ^v^t^ t , mv^ 
mm 3 a rtoc^s^awt p i c?g^ 1, 2 ^si^ 

(x. y) ti. HAa»©iratci:9. 
> { 4 > 

^ . m 2 cr>^^7^^g 3 B cc-*, ^CH 9 1 I cc 

l^^r»^o wi<^>ffiiAA«S3Ar* 

[0 09 9] CC^2^^AA^g3Bi^ 

[ 0 1 0 0 ] C CX\ @9^#Aa)^3 BKffl^fe 

nm^mts i&^mtmxhz* ztc, m\o\t 

f J; ^cc, ^AA'^3 B^>W#SIA/5i^3 a ro- 
^S^an^fc^tcS^^ti^iHWHe 1 <?>**iS« 
tc&. S«fi5S«tt6£^aW'5^Ct^o C<C«#'if 
JiSimt 6 2^, ^x^R^^tt^ ^^^-^^--^ 

^icmmo>-ikmcmHxfyMtt^\±^o 
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J: 5 KWfRA*«»(i3 a K&ttttKI4lM#2 8 *Wt * 

£m%K^o tote* fg^s&tte i\t^yi£o>&fc%ux 

[0 10 1] Uftrt^r. £<!>J:5&jg7n£W*6 HPS 

wttstHHte 2 ^m^tcum^mw^ms b 10 

<^fll^<B*3a<Z>^ft{iE (x. y) (CftAU 

n ' kXm\%&^ y h 2 7 L€>C C D 3 9 CC<fc ->rf 
n^o C ©J: 5 K l/C C C D 3 9 #ffl§K«* L B 

C D 3 9 ±^inl£<?>&^D 

ttth. 01 HC^f£5CC, CCDS 9 

D 3 9^^^®^»W«HB«tCi* ^A^MS? 
5^^J§^#t^(?>I^liAA^3B^>iI^4>. Bv^ 

e i cc-feKisa < x , y > -,m& $ n a c t 

1 0 10 2] c ©J: 5 m t x&Si £ ftfcrfS^SBM 61© 30 

[0l03]*l/C, C^cT^^gA^eS BtcJ: 
fttf. fft«A/5»«3a{C^^r, Ifll, 
W<r * jSS&fc*^ h C t #pJfi&tC# T ^ # fc , 

[0 1 0 4 ] C. »3«WB8AAKB 

^3 0.^7^^3C^o^TH 1 2 -Hi 4 40 

mm v tcB&t ^ * x im-u^m^ \ m 
[ o i o 5 ] c <m 3 <j>mw^mm zc\t, miom 
mmcit, m 1 «A/jig3Atffl^fc^^^ ? 
m% nm u tt& . us 3 ck * t 1*. # u ^ 
tcj: ^xitm^^^^ntcitt^A^^mncm^o so 


^20 0 3- 173 237 
20 

xmv^Mm^m hit^^ •? h 7 0 b 

[ 0 1 0 6 ] C CT\ 0 1 ^ h 7 0 

BMH-T^aiaR^^LD <Laser[>ioc^) 7 
^^-7 2isHy=f>^^-7 3i»ftU>X7 4^1? 
#^^ti^>g:^^iS:7 0 a 6, ^*^^7 5 i^fix^ 
tlX<,*&<> mtttl ^*U>X7 4^>6^ff 
( f u> X7 4 <D«*Ji«) ©Bwrw* €»nfe 

#a^^h70^ L D 7 l:fc&ffitibfcU-1f*&^ 

r > «: J: o ^©ftaftw t r-mi^^^n^^ i» =f > 

r. *f^^h7 0it tr-^**Js«tR«:iiOEi/ 
8*«Cift:W 0 o^D, 2^)«si^? h7 0 
3^*>»i*KtciSbe $ n-s tr - ju jfctc o r»«X*«JiS 

3 a d^/R $ ft & C £ CC£ & 0 — SW $ n*C 

h7 0tc\«t/fcfcr-A*tt % #l»=f>5^-73 
cc^or^M^ft, £5-7 2K:H*^ a, 
^7 5 ^-7 2KH*t/fcR«fcr-A*«, $7- 

$ft^o 

[ 0 10 7] ;jttc, c©^: 5 Uit^~ y h 7 0 1 
<^*AA49i3At?ffl<r^dfc#Jii ? h 2 7^Kxr 
®^UfcJl#A/5^3 C^o^r^B^So m 1 3 

P j#A $ InX fcr- A*3W8IK$ fto i , € €• 

A^^»)§tes#4^ 2 s T'^if $ n h c t im v c t 

*« 3 a ^Kcc4SS4tN- P ^jf k$n 

[0 i 0 a ] ^s^^^ig^cc^^^riiif^^oc^ 

^3 a cclSsailtt PsWSASntTft**^? 5K?£«* 

u =r> ^ 7-7 3<D@^*sii^c^^i:, @Kte^ 
[o 109] btc&ix. Jm&& *' i = i 0 *' tt*<? 

tcmmt & t , X'h&ttft^ «WRA#«S3 accfc 
ftfciSS*ttP J: f) itSSftfc tf-2**©a«ft 

G = co { t i - t 0 ) = A t 
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y h 7 0 ( 7 0 L. 7 0 R > IC&^xmV^ 

tmz a K«\$n&*ssi<#t* pec j: *)&m$ntct;^ 

&Ott»MWt0 <0nL, 0nR> ft 
[Oil 0 ] ccDJ:^ccbT#ffi$nfciS5^P«>flL 

&£• 

[0111] *t/£\ C©cfc^fcJMAAISK3CK:J: 

[0 112] D. »4<^«AA«i 
<WC . W4 0>mUAfr&M 3 D tC^^H 1 5 I 6 

tf¥ 3<£fiMSA:fc£lg3 C*C&« l,fc»££II]--Si£tc 

[0113] C©*4©*atW3«E3Dlt .^2<7>H 
*A:&M3BK:to»4*¥:i.=.* h£*«»C*&o 

*S£#«SL/&#. ST4G>tfflUUj£S3 Dcc*h,»*cU: % 

Kl«lAM^I:IMt^0^^ * h 7 0*S 

m&. ossaa^b 3 c -cs$iw tfcsm: c rt£ 
[0114] h?o*»a<z>as« 
tcmmAfrm.zztc^xzm?6<> m i skswj: 

"lie. ^m.Ayj^M3 &*<rM&&Wl'£^Mti6 i# 

tegtttWtfe 2^m>rp§iii*£i$ft. «ec[>fcr» Ajfej* 

ft*** 7 5 KB** C<Oi: ^*c«f«A*(««3 a 
*&IM£gi $ ft?d§^ X*3» 7 5 fS^C^JSC^ 

[oils] &m<vm%mm&mc^>xi£mmc& 
*jic, ^A^mm ztagsmtQ i*£*A£*Ttv 

[0116] btc&^X. " I = j i " 


2) #11200 3- i 73237 

fcBKt & t . t?&££?fti£ «IRA;ftgPS6 30C4^ 
A3 ft foiS?n»H 6HC^:D WiJKH £ ft b'- A^(?> 

6 ( t . ~to ) =cc)At 

iu^a^n^o ^*ft*ftfc«#6ftfc 

? h 7 0 ( 7 0 L. 7 0 R > Kfcl*r#8EA* 
fp£3 a K*A3ttfc«*SPt't6 1 KcfcO#J§K#$tt 
fcfcr-A*<Dft«ft*0 (9nL, flftR}*Wti<S 
4a. «ft£<£IMttj&<9 <£nL, 0nR> *cg^<H 
io MM*>*^<J:or^(tt*6 1 £»AOfef£BlS1S 
(x, y) a«&$ft&C£0C&&, 
[0 1 17 3 C<Q£5KbX&&£totdg7hi&Tie 1<D 

[0 1 1 8] £Ur, C^J::^^jSiiAA^3DcCcf: 

[0 1 l 9] £. SI 5 
20 ^ . €>.^m^^B 3 E OC^^CH 1 7 Hi 1 6 

X. %08L*)&2ftttmt^<Dft®^&SrlVX(t 
fatX'$>&o 

1 0 1 2 0 ] C CX\ H 1 7 i^5C«lA^B3 E 

S3 EtCfett-SlHf«AA^3 a€>i:^N^^^, Ig 

30 rc^o CCD (Charqe Coupled 

Device) t?* ****•¥■ 8 3 6^jfe^b>X8 4 i 

^ s 2<^>is«Bift^9 o fST-^b *j . a 

*CD*5it* P D P 2 cr>iSS 2 a 

[oi2!] *^r, m%kfi$mz &v>±M%f£<m 
BUX& n x%%*i* 7 a 2o>mimn^mi'ncmm 
40 aiFikit^sE^ffietcii. ^ms&mi^nxi* 

ffl*l*^, PDP2 (^>ffl 2 a JC^UTlHaitttraw £ 

[0122] 9 3 S^if^l^^tP^^ 

fi%^@ I 8 tc^^ 0 B 1 8KmT i: ^fc, «pS»«P^ 
«»BAA«s«3 atc»AS=hte«d. «0*SmBPttPl* 
tifi ^782 eclgfi; 3 ft . f&*U$H P<D«^)g*^ >■ 
^8 2cr>ftjfe**8 3±i<:ffM$n^. S5©*ftA* 
50 iI3£^omfi85^IBt^^t, tt^fi^ 
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£ft&* 

[0123] *(M>«5WfWl*«coc^rt*«>liW«:4i 
4^*&feae>lfiBtt» , Bt*««St'*d- f . mi Sic*? x 
*> tc . JjHR A/J«* 3 a £ P A $ *tfc*I# 

u > X 8 4 ©i^6®*S5t*H P<7> <£ft& 
0si=arctan (Dn/f ) 

(x, y} «$MC^tc^^ 

[ 0 1 2 4 ] C <D £ *> (C u *c#ffi $ ft fcissaw POfe 

ft*. 

[0l26]€tr, C©<fc^ft»5CD*ftA;W8S3 

[0127] |Sc>T\ -^^^€'iil^Affi*-^r 

A2 401^&£iflaiv:? YiCtetfUmv>n. W3k 
cHifgAS fi ^ * r a £ o r ?ift foft t: c * J£ £ m 

r a i ^^z&mmm&mmmmc^xw 

[ 0 1 2 8 ] © 1 9 oct^VT £ ^ tc v jaa v ? h ^ 
- tftc J: ^>Si»if$ t Wti i T * ^ - ^* < - 9 

9 2 K£* ft& 7 ^ a > 9 3#Sfc^<* ftT t * &f£g&^ 
fg££X'igO*T£> tfSlAA£«3*\ 

[0 129] U&l/ftj6&6. ®ffl2a«4tW>*;fc& 

*j . £rMtf>7 ^ ^ > 9 3 $ *vt -c#* 

^3>9 3*£ 'J ;« £f £fctf*C:b<r*>*£ fci^fc 
0 * & C £ fls&B i ft ♦} . HM¥3WH«'C* 
[0 13 0 ]%CX\ 16HV7 f-til KTKliSWf * 


3) #1120 0 3 - ! 7 3237 

24 

fi|V7Ht ^^*ftftiXBIfi2a 
±t?HS i fcftff«Tft ^ C itc&j&UT, -IS tttfftSi 
•£BH2 a-tfc*SW*, 

[oisncct, Hffl±tc«^$n 

3r*'<E4ftff £tt & ^Ciic ^: 0 , ^ ~ If **tt ^ 4 HOT 

(c<omxit. rnmvy bicm^^^tmm 

10 ^b*« 

[0132] T^t>^, a-lW«8a^*B^*Hffl2 

[ 0 1 3 3 ] H2 0 It, ^o^^^^-^C^C^T 
^7a-ft~ht'^ 112 OCC^TJcocc. 34gft 
iT'@ffl2a±©2«, ^^>hPaSCXPb (@2 1 
#BS > %mmc 16 l^l^cCi ^rl£g AjfrttS 3^ J:*] 
2G ^tiiUfc^^ <^f 9 lOY) . m ii2al 
C>\& hPa«:iSU*t/feCiftfl6«A*«« 

3K<fc*j*tau (at ?^S2©Y> . csmma -T- 

«>S*$nr^^~ *B#HTfclrtoc < 7 7$ 30 
N > . *-{>bPa (IH2 £tSl/*$n?ci*« 
<t>££, ftW^l-Pb (132 IMS) ^>P^gO 
C i tttRAAfiR 3&CJ:*)j£Sl'fc£&i£ 

^ > h P b ^<&iS«fi«(DBK««tt Kat^s 
5 > . -eoffiiB^^sss snri^ fit a bt^c* o 

n'C<r**fi«7 A ^ > 9 3C'^ fe, w < X j? 

^itr<7>r^^>9 4 (@2 2#ps> ^^^> hPb 
rmm^Mm >mm ox ^ x ? ? ?$ 3 tc j: 0 it 

S. ^ r 7 7* S 6 tc i: 0 m 2 <Ptt*i*J£, M 2 ©tbl^ 
40 M^2li,r^* 0 

[0 1 34] H2 2<D»C&, r^3>94iU, t> 
^>7-;UT^^>94a. ^u-tf— 7^a>9 4 b 

Ti^>9 4<tW8, 7^^>9 4^^$4aT<,^fe 
S & 3M£ft iXiS <L . mmAtj&& 3 ^ CC'&^ 
(D^&fe&LX, TAx^Q 4$>$ \) y Ztn&O 
X. tt'iftSfcffd-'pFd 4:^*0 
[0 I 35] H2 2«<:*f 7^a>94<C«l? 

50 it. 7-/>'>-^T^2>94aiili2alii:7^> 
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>Xh%>» £9Jltttt(CRn?&&. y<i>*>-fr7<{ 

f-7-(2>9 4!)^^J ^C^ccjr+J. HM2 
a 1: £**Sfc e 3rcM»«ttflE AAttK 3 -Cfcffl 

[0 1 36] CC-J^tC. *^>KP 
a, Pfo£H»taSl/*^C #^>hPb«E> 

^>9 4 L» ? ^f&^CXCCfeS'foS'iLfei^-jfc 
[ 0 1 3 7 ] 7 ^ 2 > 9 4 %*&*&t<X>iC\t. 

tvmm2 ^<o2m^mmt'c^u^btcM^^ (at 

^SKDY. S2€)Y. S4^Y>. 7-/2>94^r 

9 4a <£ 0 tvu^^dkn&y A >m 

9hr^>m^P 4ls~V--7'<3>9 4bO>m&'££i) 

a, Pb*Hl*«:*Suft , r!a«3»**©i? (x^^s 
tit^f <fc ^K?W& 7^>94 £S^£fc«>JK 

[0 139] tf-Of-Pa, PDfel^te^ffi 

t*ft?S g&g d & Hr^C- 2 **<o*S C Jg I/?* 

> 9 4 £ fcfe«Ut®Sft'C* * fc l * 

[0 14 01 £4$, 7^2>9 4£bTSc:^&7^2 
><3Dtt9tRtflR. ite^&g < * ^ > h P a i P b 

i,fcft*W>EI. #4 > h PaXiiP b*»£> 


14) #11200 3- 1 7323 7 

26 

ffHisr'^iS!Si/rfe<ci^T:'^^o enters 
»«acor^a> 9 4<&tt&su?& «*&s 

r-^^o D€H®2a±r'A 

7420£il^ i-f } ft £T*4 0 S 6 K , # ^ > h P 
a , P b ^BB 2 a ±<?>±««joc &6t8ltT«{x>Q 
4€T»C, t«H«K:4>^4;*Jt±»]K:*Sl/. 
h P a , PD 2 a ±© •aa»Ui<: ^ t * ^ 7 ^ 2 
> 9 4 &£§JK . sffiftl^ &h t fs ktn$Uc^sT2>£ 

20 ^^ncat^o 

[0 1 4 2] mBDfilr**. *^>hPa, Pb02« 

&£5tCi,X*<* m\ MM 2a±<J>Z j&£Lk*« 1/ 
fe»^ccr^3(>9 4**^r^J:^tt:i/r<><fcc»o c 

mxkt, mmZ a±X2&&§oihbtcmiz<>c&^*? 
tct ^X&mm&<0%it>1mi<>? 4 ^y 9 4 ^^0, -C- 

30 OfE^T^ ^> 9 4 i^T-S Jt ^(cr&c tomtit 
u 0 . i/cit^r- ^^7^2 > 94 <^>^^ 

[ 0 1 4 3 ] ^ c a r-, c od J; ^ ^ae^rff ft ^ 

I*. Sffi2a±T'*&U^l^c2° {^^>hPa, P 
a, Pb^^^OTlcc^aiT^^C^Hc^c^r^ 

40 [0144] 1- ^fcfe, wmm^^m^htj^ 

1*. i .7 h 2 7 (^#1^-^^ * t* 2 7 L, of J 
jt¥*~ -y\rZ7R) OCCD <«ft*^-) 3 91^2 

ii^ii, ^s^shma tmm&3-~ ? v 2 7 r 

50 ^^j^^ R 1 Jg^m^t B jfc^a^ h 2 7 R t 
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[0145] b * 2 -"XPft^attt 

[oi46] ccx\ wz4 immmm^tmm 
v>mti%mmi£^ 7^-*^k @ 2 5 *m 

%*?*&mm s Z&&<> to*. 132 HU<tt*T\ "A l, 
A 2 . A3, Ji-*©iS5^*C«*Ufc*«© 
gIStt&s "Bl, B2, B3, B4" Jift*©?feSfil5 
•ftCJi^t t/ fe<jM>JSW(i8Mtr5W C'T?£> S fc , 
XI, C2, 03, C4" "Dl, D2. D 

3, D4" I*. tf*tNfc£. 

[oi4T] 2|c*»<o^»^fe^ri*. ffls^wusn 

tlii^^^^ii (H2 4tc5W*7*7'/$ 1 40 

a A £Ea] B # c-c If A $ ti fe h <0 V fohtc #> , ^M^lii 
?T&foto*o 

[0149] numinmWtls&htjimS a FiCC&l 

■Sfc 2o*iA£ ft, 4 -pcDfisiSS < H2 5 a 
i . B I , CI, D I ) #£8$*tfcfca£\ WUittllfts 
lOTrttft^cO'C (Ar-^S 1 5©N> , W&WPft 

oc 2 <o»A $ ft"dlit&c&<, >r , -t-ccffAii^^-^ 
n*(4»fl^2''rc*>*. 

[ 0 1 5 0 ] fiffttffifelg&t/Ttt. #tti<*ftfc 
^KlIKDtiLSttS (A!, Bi, CL Di) € R A M 

[0151] 8<at^S ! 7&C&^rt*\ >*MtC 

lan^n^^iiiofe^ii^ (A!, B I , CI, D 

«£<*ft&o 


.5) #112 0 0 3- 1 7323 7 

[0152] nmt uxm^utcim^mm^m^c 

It ( XT y'S 1 7<?>N > . Xr ? i $ tcit#, H 
*«*tC£fi&R«c *»*JK: H£Xff fcft ***B£<WIB 

[0153] w$m * v tcaisnr 

(x^yy'Sl 9) , X^.^'$2 0^M^ *fWiS 
10 [0 154] CCX\ 112 6 i^^j^S^n^^ 

SSS^CC R AM ! 4 ^> * D CC!a-ji'^^ 0 
[ 0 15 5] CCT\ H^^i? h -'Hl^fffH**^^* 

xmzi mmbxtrntz* m2? rcsdi>x. mem 

ttS$ (X2, Y2) it^o Xfi**|ft|<X>aftSAX 
2G =X2-X I. YEW*l*0Kfe(fcft&Y=Y2-Yl^ 
fc. Sli^^ h*ll«:iY/AX(C«fc9#ffl , y CO 

msvim^? h)imt. H2a^-r RAM4 2tctt 

~^Y, -AX1?&Y/&X = 0. SC'OCT^t 
*ti^ MI^^ h,»Uii= 2 4 
[0 156] H2'?^^c^r^i:^oc. 

oc^fflsn, &i(wuoisft^^ h^jRLit nut, 

^ <X 1, Y 1 ) , (X2, Y2) mo&W^m^ 

1 X&ftkZ. 

L 1 =S~ { (Y2-Y! > 4 + (X2-X 1 } 5 } 
0C£9#S£tl<£o CO^oocl^r. ^>-7*U>^$ti 

[0 157] A7^^7$5 l^fe^T^. i$% 

[0 15 81^1:. ^f-'?yS5 2im&, 

S5 i xw&btcm^p hju&&4. ii^siB 
> ^ i> > ymmm *> wm<ommm > k 
T5ift3&f**aS«k< h>« (»#^^ v frSk) x-h 

2«. at ^ 5 1 VKUUtttBRifi V )im^U 
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[0159] &&< t? v >imm^ ? )\>&c&zm 

[016 0 3 , ^7S 5 1 -S 5 2<D9m 

it. am* * vhwdmn^ \* ^xt^tm^n 

&£X* (Xr?^S5 2<£N) , ±X<0'4k~<J> 

<b&tmw.£ft&&X' {*f>?7$$zo>Y) . m& 

[0161] Ltdy^x. mit&mm^A i%m~m 
b tcmt&c >xz&mth n 2 5 <£ 5 tc 
mm&cmzft&tmmmitAz, B2, 02, d 

2^'&&C<!;^ cn6©feS^g|(A2, B2, C 
2 , D 2 ) ©41^ ^-^T^&^il^« i b xmiR 

A1-A2, A1-B2, A1-C2. A1-D2 

$ n . *<mw»*c*> ^^s^j^xa* $ n&c t cc a 

[0162] &4o\ ^r€^«<Dfeg^tC^iT<DiS 

C» (at ?r**$5 3€>Y> , %mMW&X%?£K>C 
tlc?±h<J>X. $itf 4X??yS2 HCjtfro 
[0163] teg^ £ h rt>£#WJt-* £ h 

iJM?j§<Dfii£S»& R A M 1 4 * U tClglS t ( A 
r ? 5 5) . W*G>tt*)S* ( ii = 3 { n ; tfttft 
EfjRX8B«> > tH?r?£ <Xr ^S5 6) ♦ 
[0164] S<at^S5 7«^Tl£, 
S 5 5 CC&t^C > t D (CiatSl/fcia^^ £ JU©*&&«> 

&m^t? HUft*#ffiU RAM 1 4 

[0166] ^ h h .'U^^^i 

S5 9tCJl^. «8tiL»T'^^(5:5nfeA 1-A2 


.6) 4*112 0 0 3- 1 7323 7 

30 

€>ssiL^ i a 2 - a 3 (omm&t %tt& u . ms* 

[ 0 1 6 7 ] CCJ: ^oc^^ i? WS##S<E«^&£ 
{ V ) rt CC^> f) . M^, ggx * ^S^#*<D^feS 

m^mm^zi^^xh. mm-^p b^mitrntr^ 
Kitmimm-xh-?xmn^ $ v^hfm-ttnh 
cticmbx<<^ o^d, iSiS$^iiftiS±imffi 

< v } rt«-7t(>, HHl^ ±? b 

i L) {^m r &^> 

[0168] ^S^fe^'^^i^^nfeil^^i* 
A 3 cojfeKHlLK^ «:t0l2 b . ^ h JU**mSc^£ 
[0169] C(OX ^(C*«l^ t-^fii^#^^feS 

?t. ^^e<:^ -? trmaar c t iom ux << 

m- bx^xh, ? b }immj&o>Ki&& < v > 

[o i 7 o ] s^fe^e^^i^is^tifd^^ (a 
40 r-^seoc'N) , m^nimn^th&mxb 
m^M^xhM^^mxhr^^m^at. zmz 

&<0&&im$: BAM 1 4 «fl>>' 'J Kgatto ( ■;■ 
7S6D , StftffiJBlQBStn ^ " 1" 4 'J^ > 
h-T^ (at -^$62) * 

[0 17 !]««%, A^';7'S6$^^^t. 
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[0172] X^ ^-7*S5 7 -S6 4€«5M 

t^c > y octsif i/fclfl^ £ h ^cD^a^Kittl^ 

A 2.t^-7t. A 1 -*A 2 ^flWUfrCfc 

ISH&A 3 , B3, C3, D3r-^aci^6. <m^> 
C>(£gli1§ ( A 2 , B 2 , 02, D 2 ) 0#&h^>? 

A2-A3, A2^B3. A2-C3, A2-D3 

$ n . ^fi^c^b ^mmn^m $ n*c & tc ft 

[0175] ^^BH^il^a^*^^^ 

A^X4 3?:/M/rr2>e^-^5tcS£^U (at 
•^S 6 7 ) . jS^tfe^^ig^teg^S^fe^ 

eKttifrr an -?> r a£& irow&E^flW** c t tc 

[0 176] CCX\ -©fiHfflfflgfcS^ ftCDfiSclS 

tpc^^r«p*i^s*^w*«c-^,»t:B 2 3 
r©*flb^*©#*i*. B2 3cc4e^r, A^A'i 
im&snmickictjz, c<j>tc#:>. ktk' tm> 

B£B ' iC>^f n^^t'^^C i»;^^o 

tc. -7$<0Afr&MX'fo&tm>^tcm&ici£. {fctivy 
A' ktfk&thXWMZU&ttklc. <&-tim<o&' h 
&# t l< xtzMznt ct&ti h<z>x . b itmmxh& 


17) #H2 003- 1 7323 7 

32 

[ 0 1 7 7 ] <m 03 1 J: 5 fc, X * 'J ttStt 
$ ft "ctgtftUC'te^j^ (A!, B 1 . CI, D 1 ) <E> 

rt. -<Da«jia (13h^^bd ^is»aa 
[0178] r tcisiS5n/tiao<z5tee 
r & ^ c ^ tc i: *) . te^€>fe® ii# h^m tox 

lC"mXWfEr&£X {X?v7*$7 0€>Y> . IROjE 
£ft£* -t-l/C. WMfeTWV^W'ffl 
ffia^iHilA^T 0 temple (at^S7 0 CD Y ) , 

20 [0179] &iC, Xf ^ 5 3l£tei*>X'£X<Dm& 
Xr';7$2 1^1^. C^f ^S2 nc^^r 

a i tcttt&c i ) ic^xv>m&mmm&miox 

30 O^T^^lTeWI^lTbrC^^^^tC^ (at 
;-^S2 i<7>N> , S«Jl^£&Sl>*C {at^S2 

—is, m-ismmim^u^c^xomi^m^ 

W^yUX^&m&lCiZ iXr ??S2 1 0>Y > , A 
r ^ 1 9 t'S!*Ufc^ ^ F * - ^fi*r&l 

40 [018 0 ] $ ^c, #g 3 nfcfigSS^ 1 ^C^^il 

(at^S! 5©y> , •ec^g^^cte^ 

x YX4 3^/ri/T^>bV-^5tcis^ 
it^^l^ <Xf ;^S2 4) . 
* L* ICimu ( at 7S 2 5 ) , ^ f- y y$ 1 4tcM 

[0181] vt^, Xf^S 1 7l£te\,>X, WMtb 

xm^otdmm^m^tn^ti^cm^c^xm 

(a^-^7S1?©Y) . ^ t?"S 2 6 iCjitn 

so [ o i a 2 ] c c r% t u xwm b tc&^mmm 
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&m s t it, ffi&u tc£$ icKLffi $ ntc&amffjm 

tinse^Y* t \t. mm o tc & s mmic & *j 2 
[oi83] ysz 6(cfet*'€& mmtbxm 

m (m^? ko^> zn&ux. ram 1 4^0^ 

[0184] ^ h-'U* - ^fi^ - w^it^mo 
m^imm c0m&) zrnmutc® <xr ^$2 

7 > . x r ? ^ S 2 6 iV C^ -=£ »J icmm utcn^ 
[0 18 5] tfc^r, X^-^^S2 9^M^ ^f-?7 

[0186] gna^< * \ >imm^ $ t Ji*c£t* ± 

$3 0tCjI^. ^ii^rC^^^Oi^m<:A3-A4 
«^ £ h /HtsMStOSfiS ( V } ftfc* *3 * Mr>, It 

[0187] H^EttS-C^C^tBE^nfc^t^i 
{^?77*S$0^N) . Xt ? 7"S 3 i iCM&. m& 
m£X'*>Z> b<D£$ntcA 3-*A 4 ODd%*L»£ffll&l* 

<r>mm (V) tf-tcfcO. Mo, isa-c/? HUg#«4> 

[0188] m&&iimx'tn>£$\jE£ntc®£ (a 

m^&M&vbm&Mf&fimx' *> rj^mi&c it. %o>m 
&<D&&tm : k ram 1 4 mo* * »j lamu i *T y 

3) . fi!r^f£glffl$^fSI£ OXimO <*^?7'S 
34), ^>*-7 W*43*/rl/Ca>e*-*5 

[0189] S5»-s * h if h 


,8) #112 0 0 3 - ! 7 3 237 

3 1CDY) , (Xr-^^S36 
£>Y> , 4tg^feS:Mb (Xr ;^S3 7 ) . 

7 s 2 8 - s 3 1 mm^m 

[0 19 0] lytdfi^X. Kit *??7-S2 6K:fc 
A4 % c«b^^9a. 1H3 2 {<: J; 5 *c * cwtfftte: $ 

10 (Dfigil^ (A. C. D) ^t?^6~^figi 
U^&tUXmtKZft. A4-*A, A4-*B, A4-* 

[0191] fea^^^^Otdl^OC^ (Af 

^ * • ^S^^I/E^^^Ml/ (Xf ^ 7$ 

(ttl^<^ KMi) i^<Z>tf»^i? hit* (ii^^ h 

[0192] ^^JfiBlcc J: ^ . 2 o^fg^-M 

oc^: ->rf#^A/)fI^3 a P3^^|^$nx ^lt4 

-wiaas^ssffi $ ntcm^xh *>x&. 2 o®*s* 

30 [0193] HM2 a tC^ST *ftffHI»©8lte> 
[0 194] H3 3^^J;^^ % HiM2a±0 

3 j$^pi$(c}S u^t/fc^ -e© 3«^fg 

(113 3 ( a ) > 0 CO'/H' 7^ 1 0 1 (DM® 

vjni i o i «a»*>Bfi»Jit!0 , c. i o i 
40 mm.m&ct7»x$& msz <i>> > . c<t>^ 

^7^1 0 14*. BOftffr&Cit?. f#t£A&/r>A 
[0195] CC'^^T^ 1 0 1 KlRr**!!*. ^* 

^-xoi: 5 it ox ^ o H3 4^ coymsm^ 

m^Wm^&?n~*+-VX'hZ>. Hil2a± 
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^S7!0Y) O B23 UT&gm b Xffim b tc®M 

frfe *> , M 2 3 WT«>WC i> , ilffl 2 a ±© 3 £#cft 1/ 

^cc^^3^r-^^ci^^c^^ {•eg>3£4>* 

x 0 = {xa + xb + xc4-xHx2+x3 + x4 + x5fx6)/9 
y0 = {ya + yfo + yc+-y! + y2+y3 + y4 + y5 + y6>/$ 


(19) #$12 003 - 1 7323 7 

36 

[0196] 03 5<Pfl»Cfc*, *»«>3£Pa. Pi), 

t. C<P9=#SJi&Pa <xa, ya), PMx 
b, y D> , Pc (xc. y c > , G 1 <x l, y 1 ) 
-G 6 { x 6, y 6 > <^SC ( *r ? 

7S72) e 
[0 197] lT&t>^ 


fl^Js&fr^-C. *£C©ffift (x0. y0> 

[ o 1 9 a ] * ur , c<d*p&c < x o , y o > <&*&s 

&4M>£ ur. &-{T)\> 1 0 ! fl»f&£*attf & <Xr 
v^S7 3), 

[0 19 9] ZbX s 9£Pa-^Pc. G 1 ^Q6V><P 
X. &&0>&m&$>'?tck$& (A??y$74® 
Y> . 83 6 K*? <*5K. 9°Pa-Pc, Gl -0 20 
eco+V 1 ( C<t>»Ci&SP 

a> . ^^^^cc^g-^oc—sac^tfeffl*?:, il 

a) ^iePa" (xa* , ya' > <r>Z$;frhWi 
[0 20 0] Tfc*>fc. 

WL=f (xa' -xa) 2+ (ya" - ya) 30 
2 

#gr=f { x a - x 0 > 2+ ( y a - y 0 ) 2 
&**>T <B 3 - C<W*Sa^ 

@£ftfc$*= (360xL)/(2Xfx r ) 

[020 i] *ur, ia(Eft*««*ci£t>t:^rjn 

$?$) 0 x^.^y$7 3, $7 5, $7 6tc<J:9, ft 
r * 7 7 > ♦ xr * 7 7 cc£ 9ftff^«. *ff 

HM2 a±<D3«^?6U^$n4<v^fci^li 
{^^■^7S7 8fl>Y> . ^T-'HOi^jS* 

[ 0 2 0 2 ] 112 a tcS^^^ffl^StoPltco 


(6) 

[ 0 2 0 3 ] m 3 8 lCmt£ 5 tc. It ^5 <i;" 
&<H38 (a) ) o ZbX* -eo>**iSl/jnl/^c5« 

ftfWft-cfca^u? h i 0 3#wi* (113 a 
%ux y s<tsy h i 0 3±t?jl— iwen-etvR^ 

^> 1 jg&JfrXS C ^eci: ♦) , ^ b ? h l 0 3±f 

pl0 2*ftinO > PI 0 2^TK»ffiH 
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»L?"c*a*CE>3^ {^^>hB, C. D) *BBtctft 

[0229] 3 6cc, 84 7 5 0 i^SBOTiSljSl/ 
fcfl-Ct*, # > (■ B cc X ^ ^ y-; < - 1 0 5 § 
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